FIFTY CENTS A YEAR FIVE CENTS A COPY 


a 


IN WA 
(ae 
F 




















a 


— 
os \ 


iq 
R94 





») \ 
SSS 


~~ 
3 








( 
fff A$ DROWNS 











One of the 300 Horsepower Gas Engines and Pumps in Philadelphia’s High Pressure Pumping Station 


Published Monthly at 46 North 12th St., Philadelphia For Engineers and Engineers Only 





THE PRACTICAL ENGINEER 


UU HOC ee Oe 


ees Se EEN. 6B: Fu Ayn: ERS, Macrae WORKS,, Sole Makers of 


MORA/S G. CONDON 
ALGERT DO PEORICK ESTABLI Ss HED 1870: ST SOHN SELF ADJUSTING 
CYLINOER PACKING. 





St 


: » E fi I 3} WWD ADID> ee : 
entcmareme! ¢ wa ~ A 


Renenen, MACHINISTS., 


PHILADELPHIA, Fa. 





SUUVEVD AE EUEUEUEIEU OVE EIEVENOIONE 


1025 HAMILTON STREET 


Engines, Pumps and Machinery 
Repaired Quickly and Well 
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The old saying that ‘“‘a stitch in time saves nine 
force than to most things, for when an engine is in need of repairs, she not only gets worse very 


rapidly, but she becomes a mighty extravagant servant and soon wastes more fuel than would pay 
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the repair bill. 


We secaity of Repairing Steam Engines and Pumps 
110 INCHES IN DIAMETER 


WE REBORE CYLINDERS IN PRESENT POSITION FROM 3 INCHES TO 


Dynamo Commutators Turned Off Without Removal. 


Builders of Dash Pots. 
Portable Planer for Facing Off All Sizes of Hammer Blocks in Present Position. 


Blacksmithing. Steam Power Hammers. 
We Send Experienced Mechanics with Portable Tools to All Parts of the Country 


to Repair Engines and Pumps. 
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Portable Milling Machine for Milling off Valve Seats in Position. 


Ice Machine Repairs a Specialty. 
Sole Agents for St. John Self-Adjusting Cylinder Packing. 


Send for our book of useful hints for Engineers. 
Crank-Shaft Journals of all sizes turned off without removal. 


We have a Special Machine for Reseating wi in Position, from 1 to 12 inches in Diameter. 
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WALSH METAL FACE PACKING WALSH COMBINATION GASKETS 


Adapted to all kinds of Steam and Water Packing. Will 
not cut Rods, will not wear rods to shoulder, will not harden 
under compression. More durable than Fiberous Packing. 
Less friction, as it is Lubricant of itself. For Packing En- 
gines, Steam Hammers, Cranes, Valves, Expansion Joints, 
Pumps, Elevators, Accumulators, Hot-Water Plunger Pumps, 
Cotton, Linen and Square Flax Packing in Stock. 


WILL NOT BLOW OUT. 


etc. 


PACKING’ FOR ELEVATORS A SPECIALTY 


WALSH PACKING CO. 





Can be used from 10 to 40 times. 





(18 and 1120 S. 7th St., Phila. Mg weds g Terhndy he ag 

A—Fiberous Packing. B—Metal. A—Soft Metal. BB—Rainbow Rubber. Composed of Soft Metal and 

C—Open space to avoid butting when cover is worn off. Rainbow Rubber as shown in cut. Made different widths and thick- 
nesses for man and hand hole Gaskets. 


D—Section of metal cut out at C. 
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W. F. RUWELL 


Late with H. B. Underwood & Co. 
General Repairs to Corliss, Greene and 
other Steam Engines, 
Cylinders and Valve Seats 
Rebored in Place 
We make a specialty of repairing Ice 
Machines and Pumps. All work guaran- 
teed strictly first class. 


Office and Works, 
719-721 
NOBLE STREET 


PHILADELPHIA, 











Tele. Connection 





We make a special- 
ty of Metallic Pack- 
ing for Piston Rods 





RICHARD H. REILLY JAMES J. FEARON 


EAGLE IRON WORKS 
REILLY & FEARON 


Successors to Hoff & Fontaine 


RICHARD H. REILLY, Jr. 


Telephone Eajabtiohes 


MANUFACTURERS OF 


Engines, Boilers, Stacks and Tanks 


General Machinists and Iron Founders 


1152-1164 N. THIRD ST., PHILADELPHIA 


Complete Power Plants Steam Fitting Cylinders Bored in Position 
General Repairs to Ice Machinery, Engines, Boilers, Pumps, Etc. 
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Fire Brick 
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BULLHEAD. 








SUPERIOR 
QUALITS 











Bell 42-69 D 
Phones { Keystone 44-65 D 


CYLINDERS OF ENGINES AND PUMPS 


TAGHINERY jag REPAIRS 


STACKS, TANKS (6 ; 


James Gemmell 









General Engineering Co. 


Engincers, Boiler Makers, Blacksmiths 


- Gemmell, Supt. Phila., Pa. 764 Swanson 8t. 





SOLOMON MACHINE CO. 


Engineers, Machinists 
and Blacksmiths .. . 


Emergency Repairs a Specialty. 

Hoisting Engines and Contractors’ Machinery given prompt 
attention. 

Lathe Work 36 inch swing x 22 feet long. 

Planer Work 32 inch x 32 inch x 9 feet. 

Cylinders Rebored and Commutators turned without removal. 

Special Machinery Built from Plans. 

Steam Fitting, Pump avd Boiler Work. 


920-922 Sansom St. 


Telephones { Keystone 46-20 A. Main PHILADELPHIA 





AUGUST BEN) | formerly with Wm. L. Simpson. 
D. H. KRUGER 


THE KRUGER & BLIND CO. 
Machinists and Engineers 


MANUFACTURERS OF 





Engines, Boilers, Keystone Belt Pumps, 
Heaters, Separators and 
Exhaust Heads 


ENGINES AND POWER INDICATED 


We have a full line of Boring Bars for Boring Engine 
Cylinders, Crank Pin Holes, Cylinder Backs, and Corliss 
Engine Valve Ports, in present position. 

Portable Milling Machine for Facing Valve Seats. 

All Kinds of Engine and Pump Repairs done by 
Experienced Mechanics. 


Nos. 51 and 513 Master Street 
PHILADELPHIA, PA. 


’Phone, Kensington, 29-97 A 
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Look for this tabel and 
trade-mark on every 


AN 
X ~~, box. a 
VA 


Twelve to Eighteen 
Months in High 


Speed. Engines 
Without Repacking 





CAUTION :—A Facsimile of this Label is glued around each and every coll of the genuine Peerless Piston and Valve Rod Packing. 


MADE IN THREE DIFFERENT SHAPES:—STRAIGHT, SPIRAL AND SQUARE SPIRAL 
IN SIZES FROM '% INCH TO 2 INCHES 


Sole Manufacturers of the 
Celebrated “Rainbow Packing,” “Peerless Piston and Valve Rod Packing,” “Eclipse Sectional 
Rainbow Gasket,” “Hercules Combination,” “Honest John,” “Zero,” 


“Success,” “Arctic” and “Germane Packings.” 
Manufactured, Patented and Gopyrighted Exclusively by 


EERLESS RUBBER MANUFACTURING COMPANY 


16 Warren Street, New York 








22-24 Woodward Ave., Detroit, Mich 1601-1615 17th St., Denver, Colo. 17-28 Beale St., and 18-24 Main St., San Francisco, Cal. 
Cor. Common and Tschoupitoulas Sts., 202-210 South Water St. , Chicago, Ill, 1221-1228 Union Ave., Kansas City, Mo. 
New Orleans La. 634 Smithfield St., Pittsburg, Pa. 709-711 Austin Ave, Waco, Tex. 
210-214 N. Third St., St. Louis, Mo. 171 Main St., Norfolk, Va. 1218 Farnam St., Omaha, Neb. 
51-55 N. College St., Charlotte, N. C. Cor. Ninth and Cary Sts., Richmond, Va. 220 South Fifth St., Philadelphia. 


88 South Meridan St., Indianapolis, Ind 
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A monthly journal, devoted to the economical generation and utilization of power 
and to the interests of stationary engineers 
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A High- ~Pressure Pumping Station. 


Philadelphia’s Great Pumps and Engines for Fighting Fires. 


power to squirt simultaneously four streams of water over the 
roof of the city’s tallest building. 
It is able to mass together and discharge floods under which 


The pumping station of Philadelphia which has just been 
completed is one of the most unique of any of its kind in the 


world. It is situated close to the Delaware River, at the 





corner Of Delaware Avenue and Race Street, Philadelphia. 


no fire is supposed to be able to live for one-half hour. The 
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Plan and Elevation of Gas Engines and Pumps. 


This building is of massive construction, built of steel and 
brick, and contains nine enormous pumps—pumps that will 
render fire engines obsolete and useless wherever this water 
will reach. These pumps are able to send through the fire 
mains 16,000,000 gallons of water a day and generate enough 


new fire line has reduced the rate of insurance 15 cents on the 
$100, and when the pumping station is in full operation it will 
reduce the insurance rate ten cents more on the $100. 

New York, Chicago, Boston, London, and Paris are watching 
this new pumping station, and if it shall prove a success they 
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will operate stations like it, as it represents the greatest ad- 
vance in fighting fires that has been made up to the present 
time. 

The pumping station is a one-story building, 72 feet by 140 
feet, and its total cost will be $250,000. With its walls of 
white enamel brick it is light, airy, and spacious within. It 
has nine gas units or pumps of a total capacity of 2400 horse 
power, and these engines can be started from a state of rest 
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Arrangement of Engines and Pumps. 


to full speed in the remarkable time of 20 seconds, and in one 
minute from the time the fire alarm is sounded they can deliver 
water at a pressure of 300 Ibs. per square inch. 

‘Two of these engines are small; they are each of 150 horse- 
power, and they each have a pumping capacity of 350 gallons 
of water per minute under a 300 pound pressure. The re- 
maining seven units are of 300 horse-power each, and their 


January, 1904 
pumps will each deliver 1200 gallons of water under 300 pound 
pressure per minute. The cost of each large engine complete 
was $22,000, and of each small one, $8,000. 

The pumps were especially designed for this station by the 
Dean Pump Co., of Holyoke, Mass. They are of the double 





Mr. Frank L. Hand, Chief of Water Bureau. 


acting triplex sort, the diameter of the pistons being 114 inches, 
and they run at forty revolutions per minute, being geared 
down from the engine in the ratio of one to five, as the engine 
runs at 200 revolutions per minute. 

The engines were built by the Westinghouse Gas Engine Co., 
of Pittsburg, Pa. They are of the four-cycle type, each engine 
having three cylinders connected at 120 degrees to the main 
shaft, which are directly connected by gears to the pumps. By 
the four-cycle type is meant that the piston makes four strokes 
for each impulse. The first cycle is the descent of the 














Exterior of Pumping Station. 


piston, which draws in the air and gas. The second cycle is the 
piston’s ascent, compressing the mixture. The third cycle de- 
scending, ignites the air and gas, giving the power to the engines, 
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and the fourth cycle, ascending, discharges the ignited mix- 
ture into the exhaust pipe. 

‘The engines are started by the use of compressed air. The 
compressed air, which is always on hand, is stored up in eight 
large cylinders at a pressure of 200 pounds per square inch. 
After these engines have attained a sufficient speed, the gas and 
air are turned on and ignited when the compressed air is turned 
off. ‘The mixture which is introduced into each cylinder con- 
sists of six parts of air to one of gas. ‘The sparks for the engines 
are obtained with electricity, and on account of the importance 
of this, so that there shall never be a failure of the electric cur- 
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the small engines can be made to drive its air compressor and 
dynamo independently by throwing a clutch which throws its 
pump out of service. ‘The two dynamos are of the Westing 
house type, each having a capacity of 7.5 kilowatts, and the 
compressors, furnished by the Rand Drill Co., compresses the 
air into large cylinders in which it is stored, so that sufficient 
air under a pressure of 200 lbs. is continually available to start 
any or all engines. 

Everything within the plant is duplicated, so that there is no 
danger of failure. As it is very important that the cylinders 
should not overheat, there are three sources of water-supply 
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Interior of Philadelphia’s High-Pressure Fire Service Station. 


rent, there are three ways to get a current, so that in an emer- 
gency should one way fail, another may be turned to, and 
should that fail, there is a third and quite infallible resort. 
The first current that may be used is the outside Edison cur- 
rent, which is cut down from 220 volts to 110 volts by means 
of a rotary transformer. The second current is the station’s 
own, from its own dynamo. The. third is the infallible resort, 
the station’s storage battery, which consists of a few Edison 
jars that are capable without any renewal of keeping the 
engines going for four months. 

The two small engines, besides running the pumps attached 
to them, also run the dynamos and air compressors. One of 


to the jackets around the cylinder. Two sources of water-sup- 
ply are connected to different city mains, and the third source 
is the fire line itself, in which there is always a pressure of 
water maintained from the city’s reservoir. 

The pressure of water that the pumps maintain can be regu- 
lated to the hair. Thus it may be one minute 300 pounds, the 
next 100, the next 250 pounds, as suits the engineer. This is 
done automatically by means of an electric motor. A motor 
is connected to the main valve and is geared to it, so that by 
regulating a switch any pressure can be secured immediately 
up to 300 pounds per square inch. So that there will not be a 
greater pressure than 300 pounds per square inch on the pumps, 
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there are duplicate spring valves which open the water line to 
the overflow, when there is more than the required pressure, 
but which are always closed when the line is under that pressure. 

Gas is used rather than steam in this huge pumping station 
for economy in cost, in space, and in time. With steam the 
fires would need be kept going all the time, and even then full 


Telephone Boxes.-¢ 
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The pumping capacity of this station is 10,500 gallons per 
minute, and as the pumping capacity ofa fire engine in actual 
service is only about 250 gallons per minute, this station, with 
its pipe line, will do the work and do it better than 40 engines 
have heretofore done it. 

M.R. Muckle, Jr., and Co. of Philadelphia, are the engineers 
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Plan of Philadelphia’s Fire-main System. 


speed could not be generated quickly. As the station is 
situated in the very densely populated business section, it 
saves valuable “space that would be taken up by coal sheds 
and boilers, and tracks for coal cars. 

The power now comes to the station through one simple 
pipe 30 inches in diameter, and with this pipe each of the nine 
engines has its separate connection. It is estimated that to 
run steam engines like these gas engines would cost for fuel 
alone 25 per cent. more, this being exclusive of such additional 
expense as more men and more space, together with the tre- 
mendously important fact that with steam the fires would need 
to be kept always going, whereas with the gas engine every- 
thing may lie cold and motionless till an emergency comes. 

On the main gas line of each engine there is a gas pressure 
regulator. This is used for the purpose of always keeping the 
gas pressure constant, as the pressure on the main gas pipe is 
continually varying and the amount of charge, and therefore 
the setting of the valves depends upon this pressure. 

Ths pipe line which the pumping station supplies is nine 
miles long. The pipes, having diameters of 16, 12, and 8 
inehes, were all designed by the Bureau of Water under the 
supervision of Chief Hand, who also drew up the specifications 
for the pumping station. They are all specially made, of extra 
heavy thickness, and all the fittings, including fire plugs, are of 
special design. The total weight of this pipe is 6,500,000 pounds 
and the total weight of the various special fittings is 850,000 


pounds, having cost $355,000 


who installed the gas pumping plant, and together with" Mr. 
Frank L. Hand, Chief of Water Bureau, the success of the 


plant is due. 
a nea 


A Motor Which Will Run Under Water. 


A water-proof motor which operates without interference, 
although entirely submerged, has just been installed in a large 
store in Chicago. While enclosed motors have been made use 
of for some little time in places where the machinery must be 
protected from dust, this, probably, is the first motor that was 
built to run under water. This motor is one hundred horse- 
power and is connected to a duplex pump. It forms part of a 
sprinkler system which extends to all parts of the store. The 
electrical wires are led into the case of the motor through pipes 
which are screwed into it. Ventilation to prevent the wind- 
ings from burning out is secured by means of a fan which keeps 
a circulation of air moving through the parts coming in at one 
side of the casing and being discharged through pipes at the 
other side. The construction of this casing is so tight that a 
stream of water can be played on it or it can be completely 
submerged without any damage or interference with its opera- 
tion. The water in the pipes of this installation is maintained 
at a pressure of one hundred pounds per square inch by auto- 
matic means, the motor being started when the pressure falls a 
few pounds below one hundred and is automatically stopped 


when the pressure exceeds one hundred pounds per square inch. 
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Machine Screw Threads and their Properties. 


Square, %V and V Threads. Right-hand and Left-hand Threaes. 


By Oscar C. ScHMIDT. 


Of all the pieces of machinery, with which the engineer has 
to do, the screw is perhaps the most often used. In a steam 
engine alone, there are a score or more screws used in holding 
on the cylinder head and valve chest, a number hold down the 
engine to its bed, screws of various. kinds are used to regulate 
the packing boxes and adjust the mechanism to take up the wear 
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Fig. 1. 


in the cross-head and crank-pin boxes, as well as the many 
other smaller screws which hold the valve motion and governor 
parts in place. In any machine shop there,can be seen the 
ever-present screw performing its many duties.* Besides its 
principal use of holding different parts of machines together, 
its next important use is to transmit motion. This is illus- 
trated by the movement of a carriage along the bed of the 
lathe, which is done by means of a lead screw. The feed of a 
drill as it silently and almost imperceptibly bores its way 
through the hardest iron, is done by means of a screw, and so 





Circa mfedence 
Fig. 2. 


the examples of its use may be magnified and enlarged. An- 
other important use, that the screw has, is the transmission of 
power. This is clearly illustrated in the screw-jack or a man- 
drill press, where by almost the slightest touch of the hand it 
will cause this to be transmitted until it becomes a mighty 
power. 


All machines, however so much they are complicated, are 
nothing more than a combination of simple machines. These 
are again sub-divided, until it is found that all work is trans- 
mitted by the use of two or three simple mechanisms, of which 
the inclined plane, as represented in the screw, is one. 

Upon analysing the screw thread it is found that all threads 
have the same general curve, which is known as a helix. The 
simplest way to think of a helix is to consider it as the curve 
formed by a string wrapped around the circumference of a 
cylinder. There are two things that must be known before a 
helix can be drawn, and they are the diameter and the pitch. 
The pitch is the axial distance that a thread traverses with each 
revolution of the cylinder. That is, if a thread or helix has a 
pitch of one inch, the screw will enter the nut or move in an 
axial direction one inch for each complete revolution. 

The method of drawing a helix or screw thread is illustrated 
in Fig. 1. The diameter of the thread is the diameter of the 
cylinder, and the pitch is assumed as any axial distance. The 
method then is to divide the circumference of the cylinder into 
the same number of parts as the pitch is divided. Through 
each point along the pitch draw horizontal lines. From each 
point on the circumference of the cylinder drop vertical lines 
until the line from point one intersects the horizontal line one; 
the vertical line from two intersects the horizontal line two, etc. 
When these points are connected, they form the curve required. 
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V- Thread. 
Fig. 4. 
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Square Thd. 
Fig. 3. 


To illustrate that the screw is an inclined plane see Fig. 2. 
It is obtained by opening the cylinder at some point and laying 
it,out on a flat surface. It is called the development of the 
cylinder. It will be noticed that the figure is a right-angle tri- 
angle whose base is the circumference of the cylinder, and 
whose height is the pitch of the screw, the hypothenuse being 
the true length of the thread. As a screw always moves a dis- 
tance equal to its pitch with each revolution, the work done 
by a screw is proportional to, its pitch; that is, the smaller the 
pitch for any given diameter of thread, the less slant will the 
hypothenuse of the triangle have and the less height a body 
would be lifted in pushing it up this inclined plane. Threads 
are often used to transmit motion, so that the pitch is made 
great or small depending on the conditions. 

There are three kinds of machine threads used in general 
practice throughout this country: the square thread, the V 
thread and the 4 V thread. The square thread is used to 
transmit motion and power, and is never used for fastening 
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The same is true of the } V thread. The square thread and the 
+ V thread have very nearly the same uses, except that wherever 
a clutch must be thrown in or out of gear, when the screw 1s in 
motion, a 4 V thread is used. A square thread, if used for the 
saine purpose, would soon have its square corners knocked off, 
so that ina 4 V thread the sides are slightly inclined to obviate 
this difficulty. The V thread is entirely used for gripping and 
holding different parts of machinery together, as its efficiency 
to transmit motion or power is very poor, and when once 
screwed tight it will not run back or loosen unless the pitch be 
very great. Without considering the strength of the thread, 
the finer the pitch of a V thread the better will be its binding 
qualities; for the same reason that the smaller the taper that a 
wedge has the less likelihood there is for its working loose. 

Fig. 3 represents a section of a square thread showing its 
profile; Fig. 4 represents a section of a single V thread, and 
Fig. 5 represents a 4 V thread. 

These profiles, or true shape of the thread, all bear a certain 
relation to the pitch of the thread. The shape of a square 
thread is square as its name signifies, and with a single square 
thread its width and depth are each one-half the pitch. Ina 
} V and V threads the depth of the thread is ;‘)') of the pitch. 


These profiles are shown in Fig. 6. 
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Fig. 6. Profiles of Square, V and %V Threads. 


In the construction of a square and } V thread there is no 
rule that is generally used which regulates the diameter and 
pitch, as each are used for varving conditions. The V thread 
is always used for the same purpose and hence all bolts and 
nuts are cut toastandard. In the earlier days of machine shop 
practice each thread was cut a different diameter and pitch, 
so that if a bolt was to be replaced or a nut was lost, each one 
had to be cut to order. As the use of machinery increased 
rapidly this became such a difficulty that a standard was 
adopted and is known as the Sellers or |. S. Standard, so that 
all one has to do is to order a bolt or nut of a certain diameter 
and the thread will be sure to fit. 

The accompanying table shows the relation of the different 
pitches of the threads for different diameters of the thread; 
the word pitch here meaning that there are a certain number 
of threads per inch, which is the usual way of designating the 
pitch of a V thread. For example, a bolt or hole one inch in 
diameter would have eight threads to the inch. As all standard 
V threads have single threads, this means that the threads 
have a pitch of } of an inch, or the bolt or nut would have to be 
turned eight times to move axially one inch. 

Threads are classified according to the way the threads run 
ou nd the circumference. They are divided into right-hand 
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and left-hand threads. <A right-hand thread is one that, when 
the screw is revolved in the direction in which the hands of a 
clock move, it enters the nut, considering the nut fixed. A 
left-hand thread is one which must be revolved in the opposite 
direction to the movement of the hands of a clock to make it 
enter the nut. . 
Threads are usually made right-handed. Standard V threads 
are right-handed and therefore all bolts and nuts have right- 


Screw-Threads, United States Standard. 
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hand threads. V threads having the same dimensigs as 
standard threads, are sometimes made left-handed for special 
purposes as the end of tie-rods which are connected to a turn- 
buckle, the functions of the turnbuckle being to draw together 
or push apart the two rods with which it is connected, and to do 
this one thread is usually made right-handed and the other 
left-handed. In square and 4 V threads, left-handed threads 
are often met with, as they are usually used for performing 
some special movement in a machine. 

Screw threads are also divided into single, double, or triple 
threads. Double and triple threads are used with square and 
4 V threads when a large pitch is desired without increasing the 
diameter of the thread. As the depth of a thread depends upon 
the pitch and not the diameter, it can be seen that there is a 
limit to the depth of the thread and therefore the pitch, as a 
thread, which has a large pitch, would enter the body of a 
small bolt so far as to weaken it. This difficulty is obviated 


by making the threads double or triple. 











Fig. 7. Fig. 8. Fig. 9. 


By a screw having a double thread is meant that the screw 
has two threads running parallel to each other and having the 
same pitch, the profile of each thread being one-half that of a 
single thread; the sum of the two threads equalling that of the 
single thread. 

A triple thread is one having three parallel threads and a 
quadruple thread is one having four parallel threads. Fig. 7 
represents a single square thread, Fig. 8 represents a double 
square thread, and Fig. 9 represents a triple square thread, all 
of which are right-handed threads. 
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The Use of Higher Pressures. 
By R. T. Stroum. 


The past half century has shown a remarkable rise in the 
pressure of steam used in ordinary work. In 1850 a pressure 
of twenty pounds per square inch was considered very fair 
practice; but twenty years later such a pressure would have 
been laughed at, while in the closing years of the past century 
pressures of from 150 to 250 pounds were not uncommon. 

; Perhaps the main reason at first, for increasing the pressure 
of steam used in engines, was to increase the horse-power, for 
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with low-pressure steam the engine would need to be inordi- 
nately large and cumbersome to produce comparatively small 
horse-power. But the additional advantage of using higher 
pressure lies in the fact that the steam consumption of the 
engine is thereby reduced and its economy therefore increased 
in the same proportion, other things being equal, for the 
economy of the steam engine is measured by the number of 
pounds of water required per horse-power per hour. Of course, 
to make comparisons fair, they should be reduced to the same 
conditions of pressure and quality of steam supplied. 

To show what the saving due to an increase of pressure may 
be under ideal conditions, refer to the first illustration shown 
herewith. Fig. 1 illustrates a theoretical diagram from an 
engine having no clearance, using steam of 150 pounds absolute 
pressure with four expansions, the scale of pressures being 75 
pounds to the inch and the scale of volumes 14 cubic feet to 
the inch. The expansion curve is assumed to be an equilateral 
hyperbola, and the back pressure is taken as 20 pounds abso- 
lute. 

By calculating the work done, during a single stroke of the 
piston, from the diagram, it is found to be 39988.8 foot pounds, 
and this is accomplished by one cubic foot of steam, By refer- 
ence to a steam table, it is found that a cubic foot of steam at 
150 pounds absolute pressure weighs .337643 pound. Conse- 
quently the work which one pound of steam at this pressure 
and under these conditions would perform is 39988.8 .337643 

118435 foot pounds. 

Next, refer to Fig. 1 again and suppose all conditions to be 
just the same as in the case previously shown, except that the 
scale of pressures is 50 pounds to the inch, or in other words, 
the engine works under a pressure of but 100 pounds instead 
of 150 pounds as in the foregoing example. In this case the 
work done per cubic foot of steam used is but 22819.2 foot 
pounds, 
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Now, a cubic foot of steam at 100 pounds absolute pressure 
has a weight of .230293 pound, and as a consequence, the work 
done per pound of steam used under the stated conditions must 
be 22819.2-+.230293—99088 foot pounds. This leaves a bal- 
ance of 118435—99088==19347 foot pounds of work in favor of 
the steam at the higher pressure. 

Such a result is to be expected, however, since the higher 
the pressure of steam the greater the heat it contains, and con- 
sequently the larger the amount of work which it should be 
capable of doing. The difference in total heat between a pound 
of steam at 150 pounds pressure and the same quantity at 100 
pounds pressure is 1191.200—1181.866=9.334 heat units. 
From the calculations in the previous paragraph, the higher 
pressure steain gave 19347 foot pounds of work more than that 
of lower pressure, which is equivalent to 193477-778=24.867 
heat units. In other words, we added 9.334 heat units more to 
a pound of steam at 100 pounds pressure, to make its pressure 
150 pounds, and thereby obtained 24.867 heat units more from 
it in actual work than could have been obtained from the same 
quantity at 100 pounds pressure, working under the same con- 
ditions. The net gain is therefore 24.867—9.334—=16.533 
heat units, which is attributable to the increase in pressure. 

The above results do not mean to indicate that more heat is 
obtained from the steam than is put into it. That would be 
utterly impossible. But it does show that by the addition of 
a slight amount of heat it is possible to make a much larger 
proportion of the total heat available for useful work. In other 
words, it is economical to use high-pressure steam wherever 
possible, because as shown, each pound of steam used will pro- 
duce a greater amount of work. 

The steam consumption may be decreased also by increasing 
the ratio of expansion of the steam—for, the greater the num- 
ber, of expansions the larger the work area represented by the 
diagram. ‘This is clearly shownin Fig. 2. The solid outline 
represents the work area due to expansion of steam when the 
cut-off occurs at half stroke. That is, gm=z ga, or the number 
of expansions is two. If, now, the number of expansions is in- 
creased to three, so that gn=3 ga, then there is added an area 
bcdf, shown in dotted outline, which represents an extra amount 
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of work obtained without increasing the quantity of steam used, 
since there is no alteration of the volume of steam previous to 
cut-off. Manifestly, then, the increase of ratio of expansion has 
made a greater amount of work available from the amount of 
steam used, and it is evident that the greater the ratio the 
larger becomes the additional area bcdj, and consequently the 
less the steam consumption per unit of power developed. 

The ratio of expansion may be increased by increasing the 
initial pressure and shortening the cut-off. The final volume 
will thus remain the same, but the initial volume will be less 
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than before, and consequently the number of expansions will 
be greater. By properly adjusting the cut-off the terminal 

ressure may be kept unchanged, and thus no more heat thrown 
away in the exhaust than formerly. 


Condensing Engine 
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.In the preceding discussions ideal conditions have been 
assumed. That is, the steam has been supposed to follow the 
equilateral hyperbola as an expansion curve. No condensa- 
tion due to the cooling effect of the evlinder has been taken into 
account. Leakage of any and all kinds has been disregarded. 
These are conditions which do not obtain in actual work. Con 
sequently the gain in economy is considerably less than is 
apparent from the figures. But there is undoubtedly a gain. 

When the ratio of expansion is increased in a single cylinder, 
the ratio between the initial steani volume and the ainount of 
cylinder surface is lessened, and there is a consequent greater 
loss by cylinder condensation. And so there is a point beyond 
which expansion in a single cylinder must not be carried if 
maximum steam economy is to be observed. 

With the compound engine and multiple-expansion engines, 
the ratio of expansion can be greatly increased by the successive 
expansion in two or more cylinders, the range in each being 
only moderate and the losses therefore reduced in proportion. 
So that a high-initial pressure and an early cut-off may be eim- 
ployed in the high-pressure cylinder, enabling a great ratio of 
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expansion. And this causes a corres ponding decrease in steam 
consumption per unit of power developed. 

It is not possible to state any general formula or rule giving 
the rate of increase in economy due to increased ratio of ex- 
pansion, since the initial and final pressure of the steam, the 
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type of engine, and the piston speed, all effect the steam con 
sumption, even where the nu nber of expansions remains con 
stant. However, it is possible to show the rate of increase 
due to raising the pressure, as illustrated in Figs. 3 and 4. The 
carves shown solid are for the ideal engine, and consequently are 
valueless, inasmuch as they do not pertain to actual results 
obtained. But they do show what the perfect engine might 
accomplish, and they thus form a basis of comparison for re 
sults which have been secured in practice. The curves shown 
dotted are plotted from the results of tests made upon actual 
engines at various steam pressures, the results showing highest 
economy being taken in plotting the curves. Ascan be seen, 
the actual curve approaches the ideal as the pressure rises, indi 
cating that as the pressure is increased the economy of the 
actual engine approaches more nearly that of the ideal engine, 
It is extremely interesting to note, also, the relative savings 
effected by increasing the initial pressure and lowering the 
exhaust pressure an equal amount. Refer to Fig. 5. The 
card in solid outline represents a diagram from one end of a 
simple non-condensing engine. Suppose that the pressure is 
increased twelve pounds, and cut-off shortened so that exhaust 
will occur at the same pressure as before. Then the steam 
line will be raised to the dotted position and an extra amount 








Fig. 5. 


of work will be obtained, represented by the area shaded with 
double cross-section lines. If, on the contrary, the initial 
pressure be left unchanged, and a condenser added, so that the 
back pressure is reduced twelve pounds, then the area repre 
senting increased work will be that shown by plain cross-sec- 
tioning. A comparison of the two areas, which are of course to 
the saine scales, makes plain the gain to be derived from reduc- 
ing the back pressure in a non-condensing engine, rather than 
by increasing the initial pressure. 
--—+>—— 
Wind Driven Generators. 


For more than two years two small factories, one near Leip- 
sic, and the other near Hamburg, have been satisfactorily 
driven by windmills, which are also used as a means for gener- 
ating electricity for lighting purposes. A German paper states 
that the windmills have a diameter of sixteen and eighteen 
feet respectively, and are mounted on the roof of the works. 
To insure reliability the windmill itself has no moving parts, 
the speed regulation being obtained by turning the windmill so 
as to vary the angle under which the wind impinges upon the 
sails, which are built of steel sheets. This is” performed by a 
small auxiliary wind motor, and it is said to be done so quickly 
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and accurately that the voltage of the dynamo remains prac- 
tically constant throughout the range of ordinary wind pres- 
sures. An automatic switch cuts out the battery connected 
in parallel with the dynamo as soon as the wind falls below a 
certain point. In one of the cases mentioned, the battery 
may be divided into two parallel groups when it is necessary to 
utilize unusually low winds. 


More About Progress. 
By W. H. WAKEMAN. 


I wish to introduce another comparison between high and 
low-speed engines, in order to continue the investigation begun 
under the above title. 

A certain manufacturer found that owing to increasing pros- 
perity it was necessary for him to provide a larger shop in which 
to continue business. He bought land in a suitable locality, 
erected a brick building, and equipped it with modern machin- 
ery, including what he considered to be an up-to-date engine. 
[It was of the high speed type, with a stroke about one and one- 
half times the diameter of cylinder, and its speed was 300 
revolutions per minute. This engine was built by a firm who 
recommend their product for supplying power wherever it is 
needed, which of course includes mills, shops and factories. 

It was installed in due form, and duly started, after which it 
turned the shafting for a few months, but its speed was unsatis- 
factory, although there was nothing in this shop calling for 
extraordinary accuracy in this respect. It was frequently 
necessary to shut down during working hours, to adjust some 
of its parts, or for other causes, causing annoyance to the em- 
ploves and loss to the owner. 

inally the proprietor became disgusted, bought and installed 
another engine, but did not remove the first one until months 
afterward. The stroke of this was a few inches more than two 
and one-half times the diameter of cylinder, and it revolved 
36 times per minute. From this description, which contains 
all data necessary for the comparison intended at this time, it 
will be noted that this engine was a ‘‘regular old-timer,” and 
it may not be out of place to remark that previous to its instal- 
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lation in this plant, it worked at the same speed for many years 
in another place, and probably would be there yet, if it had been 
large enough to carry the heavy and increasing load due to 
extension of business. 

From the first day on which it commenced work in its new 
quarters it proved eminently satisfactory, supplying power 
whenever wanted, giving speed of shafting that is steady enough 
to answer every purpose in that place, requiring but little 
attention, calling for practically no repairs for many months, 
while the cost of lubrication is very low. 

The consequence is that if any venturesome salesman should 
try to sell the owner of that engine, a modern, up-to-date high- 
speed machine, he would meet with a very cold, or a very hot 
reception, according to local conditions. 

Here is a case where a standard high-speed engine was pro- 
nounced a failure and an old-fashioned machine installed in the 
same building, operated for the purpose of driving the same 
machinery under like conditions, answers every requirement 
and therefore is satisfactory. 

Does not this appear to show that new types of engines em- 
bodying principles that are theoretically correct, are not always 
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equal to those having less pretentious names, but which will 
keep a shop in operation every day in the year, with the least 
possible trouble and no annoyance whatever? 

Statements to the effect that engines driven at much higher 
speeds give satisfaction in other places, or that one of them 
could be used in this place under different management, have 
little or no weight as arguments in this matter, for conditions 
must be considered as they are found in practice, and not as 
we might wish to have them in order to suit our convenience. 

This steam user is decidedly of the opinion that the high- 
speed engine for factory use is a failure, and many others are 
of the same opinion, proof of which is found in the fact that a 
certain firm which formerly manufactured and sold hundreds 
of these machines, now supply their customers with others of 
slower speed and longer stroke, which prove much more satis- 
factory. 

Some time ago strong efforts were made by several engine 
builders, to flood the market with enclosed engines, so that when 
a man bought one of them, he had a cast-iron box into which 
he admitted steam, and when the conditions were favorable 
a shaft protruding out of the box, carrying a fly-wheel, began 
to revolve. 

If this engine bounded, or lost motion caused excessive noise 
of any kind, there was nothing to do but turn on steam when it 
was time to start up, and shut it off when the run was finished, 
unless the whole thing went to pieces before it was time to shut 
down. It was claimed that as it was impossible to make any 
adjustments in the ordinary way on these engines, they were 
much superior to others, hence should have an extensive sale. 
This was proper, provided:the engineer in charge did not know 
enough to take care of an engine, but otherwise there was no 
advantage in the plan, for although one of these engines might 
not need keying-up as often as some other kind, when it did 
need it, the best engineer in town could not do it, therefore the 
whole type of engine was pronounced, not a brilliant success, 
but a flat failure, hence their production was not in the line of 
progress. 

The engine previously referred to as revolving 36 times per 
niinute, had a fly-wheel 16 feet 6 inches in diameter, therefore 
the rim speed is the circumference multiplied by the number of 
revolutions per minute, and 16.5 x 3.1416 x 36 1,866 feet 
per minute, or 31 feet per second. Unless the rim of such a 
wheel is very heavy, the speed of crank shaft will not be uniform 
owing to the impulse given at the beginning of a stroke, and 
the low pressure at the end of it, (assuming that the cut-off is 
automatic), but this irregularity may be nearly overcome by 
increasing the speed of said wheel. This starts investigation 
concerning the safe limit of fly-wheel speed. Haswell states it 
at 80 feet per second, and it is well to remember that making 
the rim heavier does not make it safer, as the added weight 
increases the centrifugal force accordingly. 

Of course it is absurd to limit the speed to 31 feet per second, 
and tolerate unsteady speed, when a wheel is safe at 80 feet, 
but there are several steam users in the United States w* 
regret that they did not draw the line much nearer to 
former speed. 


We have been making progress (so far as speed is con” t 
until there is an engine in this vicinity, with a fly-whe is 
in diameter, that revolves 86 times per ininute. 7 as 
the rim speed 23 x 3.1416 x 86 + 60 = 103 feet f ut 
in other words the owners (or perhaps the des’ ag 
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engine have added 29 per cent. to what Haswell declares to be 
the safe speed for cast-iron fly-wheels. 

The reason why this wheel does not burst is found in the fact 
that Haswell uses a liberal factor of safety, but such practice 
encroaches too much upon it, especially as the best of cast-iron 
is uncertain material. 

If the governor of such an engine does not operate properly, 
the speed is increased beyond the breaking point before the 
engineer can shut the throttle valve, and a serious wreck is the 
result. Many of these have been illustrated in the mechanical 
papers during the past five years. 

Now this great increase in the speed of wheels is called pro- 
gress, and a portion of it undoubtedly is; but when rules of 
safety are so flagrantly disregarded that many lives are lost 
and thousands of dollars worth of property destroyed each 
vear, are we all ready toadmit, after due consideration, that 
such changes are real progress? When true progress along 
this line is exceeded, does it not become recklessness? If more 
recent authorities give the safe speed of fly-wheels at 1oo feet 
per second, does it make the cast-iron stronger than it was 
before? It is one thing to sit in the designing engineer’s office 
and make the calculations on which the safe speed of fly-wheels 
is based, but to stand at the throttle, in line with the revolving 
wheel day after day, is another and very different thing. Iam 
quite sure that if some of the engineers who design, (also some 
who erect,) our engines, expected to operate the same in every 
day practice, we should not find so many dangerous features 
and unhandy combinations in our mills and factories. 

I have presented the ideas contained in these lines because 
many engineers appear to think that every change fron pre 
vious designs of engines is an improvement, hence denotes 
progress along these lines, but this is far from true, and even 
many things that are accepted by hundreds of the craft as 
superior to those formerly used, are not unqualified improve- 
ments, when viewed in a proper light from the right standpoint. 

There is too much designing of engines to secure the best 
theoretical results, without regard to the safety and conven- 
ience of those who must spend their lives in operating them, to 
suit working engineers who give their duties intelligent thought, 
and their side of the case is not always properly presented in 
our mechanical papers, some of which are edited by men who 
are conversant with only the theoretical side of steam engineer- 
ing. True progress along these lines benefits both steam user 
and engineer in the truest and best sense of the word, but ‘‘all 
is not gold that glitters,’’ and many changes that are made do 
not give substantial evidence of real progress. 


The Steam Jacket. 


The steam jacket was first used as early as the time of James 
Watt, who used it, as he expressed it, to keep the cylinder as 
hot as the steam which enters it. The use of steam jackets is 
not so extensive in this country as in Europe, where a 
large number of engines are jacketed. At the Paris Exposition, 
in 1900, nearly all the engines exhibited from Germany, France 
and Belgium had steam jackets on both single cylinder engines 
and ¢compound engines, as representing the latest ideas of 
engine building in those countries. 

The steam jacket consists of an annular space surrounding the 
cylinder, into which live steam is kept actively circulating, and 
the heat whicls is swept out of the exhaust is supplied by this 
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live steam. It is principally intended to make the cylinder 
condensation less because the entering steam will find the 
cylinder better when it enters than if the jacket steam was not 
present, and it also supplies heat to evaporate any of the 
cylinder steam which may be condensed. 

The effectiveness of the steam jacket depends upon thie 
circulation of the live steam from the boiler within it, and no 
water should ever be allowed to collect in the jacket. It is 
usually removed by traps or gravity back to the boiler. In 
some plants, the live steam from the boiler is passed through 
the cylinder jacket of the main engine on its way to operate 
some small auxiliary engine and pump. ‘This is a very good 
plan, as it always secures live steam to the jacket. 

The’ water if allowed to collect within the jacket tends to 
make the economy of the jacket low, as it has been found in 
practice that a very small film of water on the inside of the 
jacket prevents the proper transfer of heat. 

Whether it is economical to use a steam jacket on an engine 
is a matter on which the best engineers are not entirely decided. 
The reason for this difference of opinion is, that each engine 
must be tested with a jacket separately, and the efficiency or 
saving of fuel may be zero in some and as high as 15 per cent. in 
others. The gain which results from the use of a steam jacket 
depends upon whether the steam saved in the cylinder is 
greater than that lost in the jacket. If the engine is very 
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poorly designed the steam jacket will save usually a great 
amount of steam, but with a well designed engine the gain will 
not be so great. 

The extra cost of the construction of a steam jacket is one of 
its objections and the saving in fuel must be more than sufficient 
to pay for the cost of the jacket. This must be settled in each 
individual engine and each set of conditions. One advantage 
of the jacket is, that the engine can be started more conven 
iently, as the cylinder can be warmed up in advance of starting 
by the steam in the jacket. 

The gain from a jacket 1s less in multiple cylinder engines 
than in single cylinder engines, because the less the tendency 
of the steam in the cylinder to condense, the less good the 
jacket will do, and this is one of the great advantages of the 
compound engines. In the compound engines, the range of 
temperature between the admission steam and exhaust steam is 
divided into as many parts as there are cylinders and_the con- 
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densation is proportioned to the difference in temperature. For 
instance, in a cylinder of an engine running at a pressure_of 
100 pounds per square inch, the temperature of the entering 
steam is about 337 degrees and the temperature of the exhaust 
is about 220 degrees. The hot steam must, every stroke, strike 
the comparatively cool walls of the cylinder and naturally some 
is condensed before the walls of the cylinder are raised to the 
temperature of the steam. The greater the difference in tem- 
perature the greater the condensation. In a triple-expansion 
engine this range of temperature is divided into three parts, so 
that the entering steam of the engine does not strike the walls 
of the cylinder at the exhaust temperature, but at the temper- 
ature of the cylinder next to it, the exhaust steam of one 
cylinder being used as the driving steam in the next one. 

Tests which have been made on triple-expansion engines 
show that the jacket is most effective on the low-pressure 
cylinder, very little gain being noted when the high cylinder 
engine was jacketed. 

As the steam jacket is used primarily to prevent initial con- 
densation when superheated steam is used, there will be no 
saving by using a steam jacket, as the temperature of the 
superheated steam must first be lowered to that of saturated 
steam before any of it could condense. 

One of the chief reasons why the jacketed engine is not used 
in this country is principally the first cost of the engine, which 
cannot compete with the unjacketed type. It is also very 
clumsy looking, as the outside diameter of the jacket makes 
the cylinder look very large compared to the other dimensions 
of the engine. Taking everything into consideration, it is 
found, however, that while jacketed engines do save some 
steam and run somewhat more satisfactory, the difficulty in 
construction and, therefore, the increase of cost, make its use 
in this country limited. 

—_>— — 
Boiler Explosion Due to Negligence. 


The carelessness of engineers in dealing with boilers under 
their charge is very clearly illustrated by an accident which 
occured at the Baldwin Locomotive Works, in Philadelphia. 
In this case the engineer was unfortunately not the only victim 
of his own carelessness, but two of his comrades were hurt. 
The boiler belonged to the type of water tube boilers, manu- 
factured by the Heine Safety Boiler Company. In this type 
of boiler each water leg is composed of a headplate and a tube 
sheet, flanged all around and riveted and stayed together by 
hollow stay-bolts. The tubes extend through the tube sheets, 
into which they are expanded. Opposite the end of each, in 
the headplates, is placed a hand hole of slightly larger diaimeter 
than the tube through which it can be drawn. These hand 
holes are closed by small cast-iron plates shown in Fig. 1. The 
bolts holding these plates in place are ? inches in diameter. 

The boiler was running under a pressure of 110 pounds per 
square inch, and the engineer noticed that there was a leak 
around one of these hand-hole plates. These plates are held 
in place by the pressure of the steam and really need no tight- 
ening by this bolt when the cap has a gasket on it. However, 
this engineer thought he could stop the leak by tightening this 
bolt, and tried his best to do it. In this he was unsuccessful, 
and, calling two comrades to help him, they forced their com- 
bined weight on the wrench. The consequence of this was 


that the rim around the cap was sheared off and the water and 
steam rushing out scalded them. 


This is shown at A, A, Figure 
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:. A detail of this cap is shown in Fig. 2. The broken line, 
A, A, represents where the flange was broken off. 

The proper thing for the engineer to have done in this case 
was to have left the leak alone until the pressure in the boiler 
was relieved and then examine the cause of this leak. A leak 
in a boiler is not a dangerous thing, and no engineer or fireman 
should attempt to adjust or attempt to repair it while under 























Fig. 1. 
pressure. These were the instructions given to this engineer, 
but he disobeyed them and lost his life by doing what he 
thought was his duty. 

When the boiler had been blown-off as the result of the acci- 
dent and the pressure removed, it was quickly repaired, and 
within a few hours the boiler was running again. Incomparison 
with this description it would be interesting to give the account 
of the accident as described in the newspapers. The account 
which one paper gave was as follows :-— 

‘Before the accident happened the engineer was working on 
a part of the boiler where the steam was confined in a small 
space. He was trying to screw up a nut which was leaking, 
and his utmost strength was not sufficient to stop it, as by 
screwing on the nut it only compressed the steam more. He 
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then called upon two boilermakers who were standing near to 
help him tighten the nut. The three men then united their 
strength in screwing up the nut, and evidently screwed the nut 
down too tight and so confined the steam in this small space as 
to raise the pressure to the bursting point. The result was 
that due to this enormous pressure the boiler burst, blowing out 
the head of the boiler, killing one man and injuring two others.” 








14 THE PRACTICAL ENGINEER 


S52 














The Practical Engineer 


PUBLISHED ON THE FIRST OF EACH MONTH 


L. L. RICE, Proprietor 
46 North Twelfth Street Philadelphia, Pa. 





The PracTicaL ENGINEER was endorsed by the Supreme Council 
of the United States of the American Order of Steam 
Engineers, on May 13, 1897, as its Official Organ 


PUBLICATION COMMITTEE 
Franklin R. Moore, Chairman W. S. Wetzler, Secretary 
George W. Richardson 
W. Jj. Eccles C. W. Leng 














in Address all Communications and make all Checks, Money 
Orders and Drafts payable to 


The Practical Engineer 
46 North Twelfth Street Philadelphia, Pa. 


SUBSCRIPTION RATES in the United States, Canada and Mexico, Fifty Cents 
the year, in advance. 


FOREIGN SUBSCRIFT’ONS to countries within the Postal Union, postage pre- 
p.id, One Dollar the year, in advance. 




















Entered at Philadelphia Post-office as Second-class Matter. 














It is doubtful whether there is an 
operating engineer, who really deserves 
the title, who is not aware of the gain 
to be derived from using steam expansively in the 
cylinder, instead of allowing it to followthe piston at 
boiler pressure during the entire stroke. The use of 
multiple-expansion engines, making possible the em- 
ployment of large ratios of expansion, have shown con- 
clusively the large gain in economy over the engines 
working with less or no expansion. Even if any engineer 
felt inclined to doubtthe accuracy of these reports, he 
could readily prove the point to his entire satisfaction by 
lowering his boiler pressure and lengthening the cut-off 
of his engine to as late a point in the stroke as possible, 
and then observing the increased steam consumption as 
evidenced by the greater efforts necessary on the part of 
the fireman to maintain a sufficient steam supply. 

The ordinary direct-acting steam pump is a common 
example of a steam engine working without expansion of 
the working fluid. In it the steam follows the piston 
at the initial pressure throughout practically the entire 
stroke. The result is that the steam consumption may 
run anywhere from 100 to 200 pounds per horse-power 
per hour. : 

It is true that the direct-acting pump must work against 
a practically constant resistance and that it possesses no 
fly-wheel. so that a practically uniform effort must be 
exerted, and this accounts for the non-expansive use of 
steam in these pumps. But there are other considera- 
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tions which enter into the selection of the pump, and 
which, more often than not, result in the choosing of the 
acknowledged wasteful type just mentioned. 

There have been successful attempts to operate direct- 
acting pumps by the use of steam expansively, and some 
of these have demonstrated their economy in their 
ability to save steam. But in spite of this, the ordinary 
direct-acting pump continues to be employed for all 
varieties of work, regardless of the way in which it con- 
sumes the steam. 

Perhaps the primary cause is that of first cost. A well- 
known manufacturer of steam pumps has said that it 
is almost impossible to sell a high-priced though econom- 
ical pump when in competition with the wasteful but 
cheaper direct-acting pump as ordinarily met with, and 
he speaks from experience. It seems, therefore, that the 
matter of first cost still has a great deal to do with the 
selection of machinery and that the question of economy 
is relegated to second place. Just why such a state of 
affairs should exist is hard to determine. For it must be 
evident that a wasteful pump will soon push into the ex- 
haust the heat equivalent of enough coal to more than 
counterbalance the increased first cost of a better pump. 

Of course, the increased economy of the improved 
pump is obtained by a better distribution of the steam, 
which in tur necessitates more complex valve gear, and 
hence added cost in construction. With the addition of a 
larger number of working parts, also, there comes the 
greater liability of accidents and troubles in operation, 
and this in many cases is regarded as disadvantageous. 
It is true that the tendency should be toward simplicity 
and few parts, to avoid as far as possible the likelihood of 
rapid wear and frequent repair. Butit ought not wholly 
to eclipse the matter of economical working. 

In many instances simplicity of design and a minimum 
number of working parts are not only desirable, but 
necessary. When pumps are to be placed in localities 
where the amount and quality of the attention they are 
to receive is very slight, then simplicity and fewness of 
parts would be essential. But where proper care may 
be relied upon, it seems as though the pump of higher 
economy should receive some recognition. 

— —+>- - _ 

As it is always the unexpected which 
happens, every engineer should, as far 
as possible, be prepared for cases of emergency. This is 
of especial importance in the design of a steam or power 
plant. The designer should always have in mind that 
in case of breakdown of an engine or boiler, there should 
be means at an engineer’s disposal which will help him 
out of the difficulty. 

There is probably no plant in this country where such 
care has been taken in these matters as in the high-pres- 
sure fire-pumping station described elsewhere in this 
issue. Everything in this plant is duplicated and in 
some cases triplicated, as it is important in case of a large 
fire that there shall be no breakdown. Each half of the 
engine room has its own suction pipe and delivery pipe; 
there are three separate sources of supply of water to 
the water jackets of the gas-engine cylinders; there are 


Emergencies. 





SS Sir vain 


aOR 8 6 











SEP I Nese Tee EL. 





January, 1904 


three separate sources of supply of electric current for 
giving the electric spark and the same degree of care is 
exercised al] over the plant. 

In contrast to this is the breakdown of a heating plant 
in Indianapolis, where the plant of a company which 
furnishes heat to several hundred different buildings 
has just broken down. Scores of families are said to 
have been forced to seek shelter in hotels, as their reliance 
on the company had led them to clear their own houses 
of all heating apparatus. 

This incident is interesting in comparison, as it should 
be possible to devise a heating system which would be 
beyond the danger of supension from any ordinary cause, 
or to devise means to prevent the recurring of such a 
breakdown. 

> —- 


While the properties of 
Radium are puzzling the 
scientific and medical world, the metal called Osmium is 
said to be doing some wonderful things in the lighting 
world. Like radium, osmium is a very rare metal, aid 
has the highest melting point of any known metal. It is 
said to melt at a temperature of 4800 degrees Fahrenheit, 
and for that reason it can be used at a higher temperature 
than carbon in an incandescent lamp, making the eff. 
ciency correspondingly higher. ‘The lamp using osmium 
filaments is a German invention, and they are not being 
sold but are rented out. Owing to the low resistance of 
osmium, lamps of 25, 35 and 50 volts only have been 
produced, and the smallest candle power of a 35 volt 
lamp has been 4o. 

The tests of these lamps show that the average con- 
sumption is only about 1.5 watts per candle power. As 
the voltage increases, the candle-power increases very 
rapidly, while the watts per candle-power decrease 
rapidly, but the life of the lamp is very much shortened 
at these higher voltages. The wonderful illuminating 
properties of this metal are shown by the following tests 
of a 20-volt lamp. At 20.5 volts the lamp gave 22 candle- 
power; at 25 volts the candle-power was 46; at 30 volts 
the candle power was 99; at 35 volts the candle power 
was 171; at 4o volts it rose to 275 candle-power and 50 
volts it showed 460 candle-power; while the efficiency at 
this highest candle power was only } of a watt per candle 
power. 

The life of filaments made of osmium seem to compare 
favorably with carbon filaments, as these lamps running 
under a normal voltage have a life of 1000 hours or over. 

While radium is a recently discovered element, osmium 
was discovered as early as 1803. Like radium, it has 
some very dangerous properties. It produces a perma- 
nent black stain upon the skin and at the same time 
causes an eruption on the skin which will not heal. Its 
vapor, which is given off about 212° Fahrenheit, is ex- 
ceedingly dangerous, both being irritating and irrespirable 
and it is said to cause partial or total blindness by de- 
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positing a film over the eyes. As before stated, osmium 
is the least fusible of all the metals, and is the heaviest 
substance known. 

While both these metals have very interesting proper- 
ties, it remains to be seen if these properties will be of 
practical use to the engineering world. 

—_—-—- > —-— 

Each year the practice of 
A Few Things installing boilers of larger 
Sometimes Overlooked horse-power per unit in- 
; creases. In many cases, 
however, this practice is not to be advised. Of course the 
larger the unit the smaller the first cost per horse-power 
for boiler, brickwork, piping and real estate. While these 
advantages are of material benefit in one way, it is not 
well, however, to have your boilers so large that if one 
becomes deranged, or out of order, that the remainder 
‘anmot be forced sufficiently to take care of the regular 
work. Hence, economy in first cost of installation is not 
always to be recommended, because if our boilers are of 
such size that it forces a complete shut down when one 
is thrown out we stand to lose all, or more than we gained 

in first cost. 

Water-tube boilers of proper design may be forced to, 
say about 30 to 35 per cent., for a limited time, thus in 
reckoning the size of units in a battery you may make 
them of such size that in case of one being cut out the 
remainder, by being forced, will equal the normal horse- 
power of the entire battery. 

Another feature of latter-day steam plant construction 
is lack of chimney capacity. There are many users who 
spend a large amount of money upon their boiler room 
and then limit its usefulness by a scant chimney. The 
chimney of to-day is a different article from the chimney 
of the past. For bituminous coal the minimum height 
should be 100 feet; for anthracite coal, 125 feet. For 
plants of over 500h.p. greater heights are advantageous. 
Great care should be used in seeing that the boilers have 
proper grate surface for the kind of coal to be burned. 
There is lots of room for trouble at this point, hence it 
should be a point to see that there is ample grate surface 
to burn either kind of coal in case of emergency. For 
easy figuring 4 pounds of buckwheat (anthracite) or 
34 pounds of good bituminous coal as the amounts 
necessary for a boiler horse-power per hour. 

The space necessary for boilers of a given horse-power 
‘an readily be ascertained by dividing the total horse- 
power by 24 or 3, depending on the coal to be used, which 
will give the number of inches total width of all furnaces, 
to which must be added 24 inches for each boiler wall. 
There is,- however, a waste space which has to be taken 
into account for some types of boilers; that is, space for 
side cleaning. Boilers which require cleaning aisles can 
be set only in batteries of not more than two each, and 
require a number of such aisles equal to one more than 
the number of batteries. As these aisles should be not 
less than 4 feet, this space must be allowed for. Boilers 
cleaning from front to rear of course can be set in bat- 
teries of any number desired. 
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The Method of Finding the Amount of Water Used by 
an Engine per Horse-Power per Hour from 
the Indicator Card. 


The indicator card besides giving the horse-power at. which 
the engine was working, when the card was taken, and the 
adjustments of valves, also indicates how much water the 
engine is using per hour. This amount is usually then reduced 
to the amount of water required by the engine per horse-power 
per hour, so that it can be compared to other engines, as each 
engine runs under such varying conditions and is of such a 
different type. This unit is taken as a standard of comparison. 
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The indicator card assumes that all the steam within the 
cylinder is steam and takes no account of initial condensation 
or condensation during expansion. It also does not take into 
account any leakage, either through the valves or past the 
piston. The only way, that the actual amount of water that 
an engine uses can be obtained, is by direct measurement. 
This is either done by condensing the steam after it has passed 
through the cylinder, and weighing it, or by weighing the 
water before it enters the boilers on its way to the engine. At 
the same time indicator cards must be taken, from which the 
horse-power is obtained, and as the amount of water that the 
engine uses in one hour can be measured, by dividing that 
quantity by the horse-power, the real amount of water that 
the engine uses per horse-power per hour can be obtained. 
This is usually a very laborious and painstaking process, and 
the necessary appliances and apparatus are rarely at the dis- 
posal of the engineer. 

It is for this reason, that the indicator cards are used for this 
purpose, giving as they do, an indication of the amount of water 
used by the engine and therefore the economy. An engine 
always uses more water than that represented by the indicator 
diagram, but never uses less water than that shown by the 
diagram, so that if the diagram should show an uneconomical 
consumption, the engine is sure to be uneconomical, but if the 
indicator card shows that it is economical, it may or may not 
be true. This latter depends upon whether there is much 
initial condensation or much leakage. The more leakage and 
initial condensation, the more will the theoretical amount differ 
from the actual amount. ‘There is always some of this present 
in every engine and it is for this reason that an indicator card 
represents the least amount of water that the engine can use. 

The method for finding this amount is explained as follows :— 

Fig. 1 represents an indicator card taken from an engine. 


The following data must be known about the engine and card. 
The dimensions of the engine must be known, that is, the length 
of stroke and diameter of cylinder, and speed of the engine. 
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The clearance space of the engine should also be known. If it 
cannot be obtained from the drawing of the engine or by actual 
measurement, it must be assumed from soine engine of the 
same type, whose clearance is known. By clearance in this 
case is not meant the mechanical clearance between the head 
of the cylinder and the piston, when the piston is at the end of 
the stroke, but the volume of steam that is required to fill the 
valve passages plus this mechanical clearance. 

The data that should be known about the card is its length, 
the scale of the indicator spring with which it was drawn and 
the horse-power, which can be obtained from the area of the 
card by the usual formula. 


PLAN 


33000 


Horse-Power = 


Where P= mean-effective pressure in square inches. 
A == Area of cylinder in square inches. 
L, == Length of Stroke in feet. 
 N = Number of Strokes per minute. 


The mean-effective pressure is obtained by multiplying the 
area of the card by the scale of the spring and dividing the 
product by the length of the card, 


or, P= see tae care scale of the spring. 

The most accurate method of procedure is to assume some 
point on the expansion line of the card as at A, and find the 
pressure that corresponds-to it. The line A m represents the 
position of the piston at the point A. As no more steam can 
enter the cylinder from the boiler after cut-off, any point can 
be taken on the expansion curve after cut-off. The percentage 
clearance being known, the line OG is erected at a distance 
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Lbs.sq.in.| Fabhr. Heat per Ib. |Heat per Ib,| Heat per Ib. |© ubic Feet.| Pounds. 
ne al —— —s 
I 102. 70. | 1042. { 4113-8 | 334.6 | 003 
2 126.3 | 94-4 | 1026.1 | 1120.5 173.6 | .0058 
5 162.3 130.7. | 1000.8 | 1131.5 73-22 | 0137 
10 193-3 161.9 | 979- | 1140.9 | 38.16 -0262 
14.7* 212. | 180.8 | 965.8 1146.6 | 26.64 | .0376 
| H | 37 
20 228., | 196.9 | 954.6 | 1151.5 | m.9r | .0502 
25 240. 209.1 946. 1155.1 | 10.130 | .0620 
30 250.3 | 219.4 938.9 1158.3 | 13.50 | 0736 
35 250,2 228.4 932-6 1161, | 11.75 .0851 
4° 267.1 236.4 927. 1163.4 10. 37 .0964 
45 274-3 243.6 922. 11656 | 9.287 | -1077 
! } | 
5° 280.9 250.2 917.4 | 1167.6 | 8.414 | .1188 
5S 286.9 256.3 CF 1169.4 | 7-696 .1299 
60 292.5 261.9 9°9.3 1171.2 | 7.096 +1409 
65 297.8 267.2 | 995-5 1172.7 6.583 +1519 
72 302.7 272.2 | goz.r | 1174.3 6.144 -1628 
75 307.4 276.9 898.8 | 875-7 5.762 +1736 
80 311.8 281.4 | 895.6 | 1177. 5-425 1843 
85 | 316. 285.8 | 892.5 | 1178.3 §.125 «1951 
go 320. 290. | 889.6 | 1179.6 4-858 -2058 
95 323-9 | 294. j 886.7 118.7 4.619 -2165 
100 | 327.6 |} 297-9 884. | 1181.9 4 403 +2271 
105 | 338. 301.6 881.3 | 1182.9 4.206 2378 
110 | 334.6 305.2 } 878.8 1184. 4026 -2484 
115 | 337-9 308.7 876.3 1185. 3-862 2589 
120 341.1 312. 874. 1186, 3.711 -2695 
125 |. S5g.t 315-2 871.7 1186.9 3-572 .2800 
| 
150 | 3665 330. 861.2 1191.2 3-011 +3322 
175 370.7 343- 852. TIQ5. 2.603 +3841 
2co 381.7 354.6 843.8 1198 4 2 294 +4359 
225 391.8 365.1 836.3 1201.4 2.051 4876 
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from the admission line equal to that percentage of the length 
of the card. ‘That is, if the clearance is 5%, the distance c, is 
5‘, of the distance /. Next find the pressure of the steam at 
point A. This is obtained by measuring the height A m and 
multiplying it by the scale of the spring. To this pressure is 
added the pressure of the atmosphere 14.7 pounds, as the steam 
tables, which must be used, always record pressures that way. 
When the pressure is found, look in the steam table for the 
weight of one cubic foot of steam at that pressure. At that 
pressure, there is a certain number of cubic feet of steam in the 
evlinder, which is equal to the volume of the clearance plus the 
volume of the cylinder up to the portion of the stroke rep- 
resented by the line Am. If this number of cubic feet is 
multiplied by the weight of a cubic foot of steam at that pres- 
sure, it will give the number of pounds of steam required per 
stroke. This quantity multiplied by the number of strokes 
per minute will give the number of pounds required per minute 
and when multiplied by sixty will give the number of pounds 
of water required per hour. If this is divided by the horse- 
power it will-give the number of pounds of water required per 
hour, if there was no compression on the indicator card. Put- 
ting this in another form, 
if W Water required per hour. 

c= Clearance in cubic feet. 
x ~ Volume of cylinder up to point A. 
s —- weight of steam per cubic foot at pressure at A. 
un Number of strokes per minute. 


then W ==(c-+x)s xn 60. 
gives the water required per hour, and the water per horse- 
power per hour is found by dividing W by the horse-power of 
the card, or 
H P = Horse-power of card 
and W = Water per hour required, then the water per 
horse-power per hour equals 


Ww 

i. P. 

lor example, take Figure 2. This indicator card was taken 
off a Corliss engine having no compression and suits our case. 
This engine is directly connected to two single-acting ammonia 


compressors. ‘The data of the engine is as follows :— 
Diameter of cylinder oe eae 
Length of stroke . = 21" 
Revolutions per minute... = 55 
Horse-power, calculated . == 334 


On the indicator card, the point A has been selected. The 
height A m is equal to one inch and the pressure at A corres- 
ponds to 60 pounds per square inch or 75 pounds absolute. 
The clearance for this tvpe of engine is about 5 per cent. The 
weight of a cubic foot of steam at 75 pounds pressure, by looking 
in the steam table, is found to be .1736 pounds. The length 
of the card is 2.72 inches. The distance mx is found by 
measurement to be 0.4 inches. 

Substituting the proper values in the formula, remembering 
that the volume of the cylinder must be found. and the number 
of strokes is twice the number of revolutions. 
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y oe (.1-@-4 Volume cf cylinder Sf ; 
W= (.05 2.72 ) ( in cubic feet ) (.1736 X 110 X 60) 


W — (.05 a 4) (2-15 16 toor2t) (.1736 xX TIO 60) 


from which it is found that 


W = 874.3 pounds of water per hour. 











Diam.- Cyl. = 20° sf 
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é 
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Fig. 2. 


As the horse-power is 57.4, dividing W by this quantity, it is 
found that water per horse-power per hour 


via — 
pounds. 

When an engine has compression there is some steam saved 
every stroke and this quantity must be found and deducted. 
Fig. 3 represents a card taken from a high-speed engine. The 
data of this engine is as follows :— 


Diameter of cylinder...... = 
Length of stroke....... ... == Io” , 
Revolutions per minute. ...... = 

Horse-power, calculated. ...... a SOUR 


On the indicator card the height Am is 0.75 of an inch, 


which corresponds to a pressure of 0.75 = 80 * 60 pounds per 


square inch or 75 pounds absolute. The weight of steam at 


Diam.Cy!> 10 

Stroke 16 re 
‘Revs. 303 

Scaic: Sperin : ao" ' 8 
Harse-Tewer ~ 50.3! 
Water per (WP. 18.2 
Cpt: off > a 1 
Clearance = Joe 
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Fig. 3. 


‘The clearance 
We will assume 


that pressure is .1736 of a pound per cubic foot. 
of this type of engine varies from 8% to 12%. 
the clearance to be about 10%. Using the same formula as 
before, 


W = (01+ 398) (248 


eas ') (.1736 606 * 60) 
W = 1216 pounds, neglecting compression. 

To calculate the amount saved by compression, the easiest 
method is to take some point as B, Fig. 3, which is on the com 
pression curve just before admission. It is then known that 


the clearance space is filled with steam at that pressure before 
admission, and therefore, saves that much steam every stroke. 
The volume of the clearance is known, in this case 10%, and 
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the height BX iso.8 inches, which corresponds to a pressure of 
0.8 80 = 64 pounds per square inch or 79 pounds absolute. 
In the table this will correspond to a weight of .1820 pounds 
per cubic foot as it is less than 80 pounds, the nearest reading 
in the table. The amount saved then is the cubic contents of 
the clearance, multiplied by the weight of steam at the pressure 
considered. This gives the weight per stroke and multiplied 
by the strokes per hour gives the weight per hour, or if w= 
weight saved, then 
wa 5 KES e-!° X .1820 X 606 X 60 
or w= 300.8 pounds per hour saved by compression. 

The amount ofjwater used as shown by the indicator card is 
then W—w == ,1216 — 300 = 916 pounds and the water 
required per horse-power per hour is then 


916 
50.31 


The above method is a logical one and every step in the pro- 
cess can be easily understood. It is also the exact method. 
These calculations can be very much shortened by cancelling 
many of the same qualities that occur both in the numerator 
and the denominator of the fraction ae but it gives a formula 
which can only be explained by the preceding calculations, 
and hence, if not understood, is very confusing, and therefore it 
will not be given. With any given engine, however, this 
method is very short, as there are a number of constants and 
few variables. For instance, the volume of the cylinder is 
constant, the clearance is constant, the number of revolutions is 
nearly constant and for most calculations can be assumed 
nearly so, as there is almost as much possibility in making an 
error in reading the exact number of revolutions as there is of 
the engine changing its speed under the usual running condition. 
As the horse-power of the card is known, the only extra measure- 
ments that must be taken are the position of the point A on 
the card with reference to the admission line and atmospheric 
line, and also the pressure at the point B if the engine has 


==18.2 pounds. 


compression. 
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Noon Hour at Powers’ Mill. 
PART VII. 
By A. EpwarpD RHODES. 


Say, boys, Mr. P. wants me to use barley sprouts for the 
purpose of preventing scale in that new boiler over in the ma- 
chine shop. You know that the water supply over there is 
very hard lime water, and I don’t know anything about them. 
What virtue is there in barley sprouts anyhow? Well, Dick, 
I don’t know much about it, only what I have read, and that 
is that the value of vegetable matter as scale preventatives in 
steam boilers depends upon the acids which they contain, or in 
the case of potatoes or starchy compounds, they seem to act 
mechanically by enveloping the solid particles and preventing 
their adhesion to the boiler plates. Gall-nuts, logwood, hem- 
lock, nahogany, etc., act through the tannic acid they contain. 
Molasses and vinegar, and many other articles sometimes used, 
owe their action to acetic acid, which is dangerous if present 


to excess. Barley sprouts probably contain more or less 


acetic acid, but doubtless owe the greater part of their action 
to the starch which they contain. 
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Jist hear the kid, he talks like a perfesser, but give him his 
dues, for he said he got it outen a book. For my part, I don’t 
believe barley sprouts is any good. I never heard tell on 
anyone usin’ of them anyhow, and I don’t believe in puttin’ 
stuff into my boilers what never has been put into some other 
biler and tested. I don’t know where Mr. P. got the idear 
from, but it’s no good, and I won't put any in, less he says | 
must. 

Sure, an’ I would like to know why the boss don’t send a 
bottle to some of these fellers what advertise to analize (what 
ever that is) your biler water free, an’ tell ye phat mikrobes 
is in it, an’ how to git them out. Leastwise, it don’t cost 
nothin’. Yis, I was readin’ a ’hole page advertisement yister 
day, a-savin’ as how these mikerobes git inter the biler and as 
how the bilin water killes them off, and then, bein’ heaver than 
bilin water, they sinks to the bottom of the biler, and cool off 
and get hard when the fire is banked at night. This article 
wint on to say that mikerobes and bactoberia shortened the 
life of many a biler. Now phats the matter wid ye all, sure 
an’ it’s a fact, I borried the paper from Hans, an’ it said so in 
black and white. 

Oh, Dennis, Dennis, you will be the death of us all vet, vou 
got a health article on pure drinking water mixed up with a 
boiler compound advertisement. However, you are right. 
The only correct way is to have an expert chemist analize a 
sufficient quantity of your boiler feed water and then have 
him give you a formula by means of which you can have a dis 
solvent made that will keep the boiler in a first-class condi 
tion. Oh say, kid, don’t talk all dinner time but give the rest 
of usachanst totalk. AsIstarted to say, when you came at us 
with what you read outen a book, I was agoin’ to say that | 
recommended to Mr. P. that he sends a gallon of that water 
to the ‘‘Scalem Boiler Cleanin’ Co.,”’ to be run through their 
machine fur a test, fur says I, it won’t cost nothin’ but the 
express, an’ I believe he is favorable. Leastways, he says, 
savs he, Dick, wash a bucket good an’ clean an’ bring it to the 
office, an’ be sure there is no foren matter in it, but that it is 
jist the same as in the well. 

I vos vondering if der scale vos in der vater like liddle bar- 
dicles of sand, or if vos somedings vot got hard by der biling 
of der vater. If it vos like some sand, I dinks it must go at 
once mit der boddem down, und den if dot vos der case, all dis 
droubles abodt scale prewentation combounds can be safed 
by a seddling tank through vitch der vater can be drawed like 
asif. I gess ve must haf some more book learnin’, aint it, kid? 

Well, Hans, I don’t know, it seems to me that you fellows 
are rubbing it in pretty hard, still, if it is any satisfaction to 
you, why go ahead, but remember that this same book learning 
represents hours of hard study at times when some of you were 
having what vou are pleased to call having a good time. Still, 
I believe, that the time will come, and I think most of you 
agree with me, even if you do pretend otherwise, when I will 
receive ample return for every minute spent in study. Now, 
to get back to your question. As I understand it, in our case 
the scale is formed by minute particles of lime, and you want 
to know if the lime floats on top of the water, or if it sinks im- 
mediately. 

Yah, dot vos der quvestion put,as never I could do him. 

Well then, Hans, I was reading up on this very thing only 
a few days ago, right after we found how rapidly scale was 
forming in the boilers, that get their water supply from the 
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quarry well, and I learned that carbonate of lime is held me- 
chanically insuspension for a time and then settles to the bot- 
tom of the boiler. Sulphate of lime, or what we know better 
as plaster-of-Paris, is twice as heavy as water, and at once 
sinks. Carbonate of lime, when treated in the boiler or heater 
with tanic acid, becomes decomposed into tannate of lime. It 
is lighter than water, and therefore comes to the surface of the 
water and then may be removed by the surface blow-off. 

I also read that water, as it occurs in and on the earth, is 
probably never absolutely pure, but contains solutions of differ- 
ent substances, according to the kinds of soil or rock with which 
it has come in contact. Rain is the source of the land water, 
it having been taken up by evaporation from the ocean, lakes, 
and rivers to be returned again. As it falls a part flows off, as 
surface water, in brooks and rivers, a part sinks into the earth, 
slowly percolates through the earth and rocks, and finally 
comes to the surface in springs and driven wells. Much water 
is absorbed from soil by the roots of plants, and exhaled through 
their leaves into the atmosphere. 

The two sorts of water from rivers and springs differ con- 
siderably in the character of their impurities. River water 
contains organic matter,spring water generally holds salts in solu- 
tion. Organic matter tinges water yellow, as can best be seen 
by a waterfall. This organic material is either dead or living. 
Micro-organisims so minute that millions may exist in a cubic 
inch and be entirely invisible, are contained in all stagnant 
ponds and in much river water. Some of them are harmless, 
others are germs of infectious disease. 

The salts in spring water are derived from the rocks and 
earth through which it has found its way. Some contain com- 
pounds of iron in solution, some sulphur, and water in limestone 
regions is hard and limy. Hard water contains either lime or 
magnesium salts in solution, usually the former. It is called 
hard by reason of its action on soap, which instead of dissolving 
in water, forming a lather, and cleansing the skin, combines with 
the salts to form an insoluble lime or magnesium soap, that 
appears as a precipitate, or a scum: on the surface of the water. 

Boiling precipitates the carbonates of calcium or magnesium, 
which often appear as a crust on boilers and kettles. This 
Water 


constitutes about 60°% of the human body, it being found in all 


crust, in steam engineering, is commonly called scale. 
the tissues. Every article of food contains some water. Plant 
life also contains a large proportion of water. 

Water exists in three states—solid, liquid, and vaporous. It 
freezes at 32°, suddenly expanding considerably as it passes 
into the solid state, and boils at 212° under atmospheric pres- 
sure. If the pressure is greater, the boiling point is raised ; 
that is, it takes a higher temperature to overcome a greater 
pressure. Diminished pressure lowers the boiling point. Salts 
dissolved in water raise its boiling point and lower the freezing 
point to an extent depending on the kind and quantity of salt. 

Water evaporates at all temperatures, even from ice. 

Pure water has hardly any taste or smell, and in small quanti- 
ties no perceptible color. Water falling after a long rain is 
nearly pure. All sorts of water may be purified by distillation. 
Distilled water has a flat taste. For drinking purposes it may 
be aerated by passing purified air through it. 
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Some Steam and Gas Engines at the St. Louis 
Exposition. 


As the St. Louis or Louisiana Purchase Exposition approaches 
its opening date the buildings and exhibits are also approaching 
a more nearly state of completion, and the managers hope that 
by April 30th, 1904, the opening date, everything will be in 
readiness for the public to inspect. 

The two buildings which will interest the engineers most, 
are the Machinery building and the Electrical building. Ma- 
chinery Hall is an L, shaped building, 1000 feet long and 500 
and 350 feet wide. It is estimated that engines aggregating 
60,000 horse-power will be installed in this building on the 
main floor; the engines, condensers, pumps and accessories 
will be located in the western half of the building, while machine 
tools, wood-working machinery, fire engines, etc., will occupy 
the eastern half. 

The Steam, Gas and Fuel Building will be located west of 
the Machinery building and will be used for generating the 
steam and gas necessary to supply the power for the engines in 
Machinery Hall. The building is now in the course of erection 
and when completed will contain all types of boilers from foreign 
as well as domestic makes, as well as economizers, feed-water 
heaters, damper regulators, water regulators, etc. The pump- 
ing exhibit will be a large one, all the water which falls over the 
artificial cascade, as explained in previous issue, will be pumped 
by three 36-inch single stage, turbine centrifugal pumps, each 
having a capacity of 30,000 gallons of water per minute. The 
total horse-power of these pumps will be 6000, making it one of 
the largest electric puinping stations in the world. 

Machinery Hall will contain many large steam engines. of 
different tvpes, gas engines and turbines, and water wheels. 
Some of the American Machines can be mentioned as follows: 
There will be a 5000 horse-power unit shown by the Allis- 
Chambers Company, and direct connected to the generator; a 
600 horse-power steam engine from the Harrisburg Foundry 
and Machinery Company, a 750 horse-power steam engine from 
the Tone and Bodley Company of Cincinnati; and a goo horse- 
power engine from the Murray Iron Works, of Burlington, 
Iowa. 

Europe will be represented by a 2500 horse-power vertical 
cross compound engine; a 1000 horse-power tandem compound 
engine, and a 1500 vertical triple-expansion engine. The gas 
engines from Europe will consist of a 3000 horse-power gas 
engine directly connected to a General Electric alternator; a 
1500 horse-power French engine directly connected to a gener- 
ator running 330 revolutions per minute. 

The steam turbines will be represented by 8000 horse-power 
turbine from the General Electric Co., and a 5000 horse-power 
unit from the Westinghouse Company, as well as many smaller 
ones from this country and Europe. 

Numerous types of water wheels will be exhibited, among 
them being an impulse water wheel operated under 300 pounds 
pressure and running at a speed of goo revolutions per 
minute. The feature of the exhibits will be that every engine 
will be directly connected to its generator, and no line shafted 
will be erected in any of the buildings. 

Within the Electrical building there will be shown all the 
different types of motors, switchboards, controllers and auxil- 
liary devices, as well as hundreds of other electrical instruments 
and appliances of all classes. 
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: Peculiarities of Oils 














Mditor PRACTICAL I-NGINEER: 

The testing of oils is an interesting study, as 1t usually pre 
sents so many unexpected surprises. The writer has had a 
few vears of experience with an oil testing machine and while 
trving to find some law between co-efficient of friction, te:m- 
perature and pressure has noticed many peculiar results . 

There is, apparently, a certain volatile property which 
evaporates under heat, but the period in which such evaporation 
takes place is very various in different oils. It might be thought 
that after such evaporation the residue would be in the nature 
of an essence, and give different physical tests of better quality. 
But this does not appear to be the case, such residues giving a 
lower flash point than the original oils before the distillation 
of the volatile constituent. Nor is the percentage of loss by 
such distillation inversely to the commercial price of the oils. 
In fact, it appears to be rather otherwise. Amongst a series 
of high-priced and cheap oils, one of the cheapest seemed to be 
the most stable and least affected by a high teinperature under 
a considerable lapse of time. No one oil seems to excel under 
all tests. Thus it is very difficult to say of any oil that it is a 
perfect lubricant, or even the best lubricant for all purposes. 
The best oil for a cylinder under moderate steam pressure may 
be one of the worst for higher pressure or for dry explosion 
engines. In some cases oil will lose nearly 50 per cent. of its 
volume under a temperature of nearly 400° F. in a very short 
time, and then seems to be stable for any future length of time. 
Again, an oil may be the finest type of cylinder oil it is possi- 
ble to make, vet prove quite unsuitable for a certain kind of 
valve or engine, because it does not contain a peculiar quality 
or property which has been found in practice necessary for good 
lubrication of that particular valve or engines. All this would 
appear to point to the fact that for the present the selection of 
the best oil for a particular purpose must be ascertained rather 
by direct experiment under the particular conditions of work, 
rather than by reliance upon any so-called standard tests 
which may only indicate the best oil under the particular 
circumstances of such test. 

Philadelphia, Pa. D4. & 
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What Made The Brasses Heat. 


Editor PRACTICAL ENGINEER: 
Well, what do you want done to-day, Boss? I finished that 
cross-head key for Brelly’s Mill last night; my time on that job 


is 27$ hours, including the over-time. All right, Joe, go over to 
Pannell’s sash factory and see what is the matter with that 
Corliss engine. Mr. Kelly was here last evening and he told me 
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that he couldn't afford to give the work to Mettle Machine Co., 
because they had had four different men at the mill in one week 
to repair the engineand the repair bill was over $150, and still 
the engine was as bad as ever. You go over and look at the 
crank-pin brasses, the engineer there says that they keep run- 
ning hot every dav and he can’t keep ‘em cool even with water 
on ‘em, when a heavy load is on the engine. After gathering 
up what tools I thought necessary to fit a pair of pin brasses 
with I was soon on the suburban trolley line and soon at the 
scene of the trouble. 

On entering the engine room the first person I met proved to 
be Mr. Kelly, the general manager. He introduced me to the 
engineer, who straightaway began to pour out his troubles, 
Look here, this pin runs hot most every day and I cannot find 
what makes it, I have tried everything I can think of. I tried 
the brasses for side play on both stroke ends, on each quarter 
and on each eighth; there was no binding—I can shake them 
freely by hand, as you see. I took them off and had ample 
clearance space cut on both brasses, and made sure of the 
bearing being right. The oil creasesare cut in amply deep, as 
you can see, and that they distribute the oilwell. In fact, | 
have done everything I can think of that would prevent the 
heating. There is no knocking or pounding in the engine 
whatever, this fact makes me wonder at what the cause really 
can be. Now, then, I have told you all I can, so vou try and see 
what I have left out. I then spoke up to the engineer and 
asked him if he had a small steel bar about two feet long. The 
nearest we got to it was a }” bolt, 26” long. I placed one end 
of the bolt as a pry between the back of the crank dise and 
the pillow block, and gave it a sudden jerk, the result being that 
the shaft moved on end almost 4”, and here was the cause of 
the trouble. I examined the crank shaft and bearings, tried 
the level on the shaft and it was all right. I next looked over 
the fly-wheel, which was all right, then I carefully examined 
the band wheel, and here was the seat of the whole matter. 
This band wheel was housed in so as to prevent any accident to 
the help, and of course being covered up the pulley was natur 
ally overlooked. The pulley on the line shaft on upper floor 
was not in line with the large pulley on the crank shaft; this 
made the belt run on the side of the crown of the driving pulley, 
which in turn had a tendency to force the shaft on end toward 
the crank-pin end, there being no collar or shoulder on the 
shaft next the pillow block. The end play the shaft had natur 
ally made the pin run hot. It took but a short time to line the 
driven pulley to the driving pulley and a loose collar and a 
tight collar were placed on the shaft, next to the pillow block, 
to prevent this end play of the shaft should the pulleys become 
out of line. This being done, the engine started up and it ran 
all right that day. I guess it is all right yet, I never heard from 
it since, and the Boss says they paid the bill without a murmur. 

(BURLAP.) 


— an a —— 


Broken Cylinder Head Repair. 
iditor THE PRACTICAL ENGINEER: 

I think Mr. X. N. Trick’s reasoning (on page 20, November 
number of THE PRACTICAL ENGINEER) is good, providing the 
load be light, but if the engine is laboring under a heavy load, 
I would advise another plan, which would cause about one 
hour shut down. 

Remove the cylinder head and have a band shrunk on it, 
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then replace and there will be no leak, if the blacksmith does 
a gC Ti rd job. ‘ 

I have had two cases of this kind and one was an air com- 
pressor, and it was very necessary to keep the compressor 
going. 

The blacksmith shop being near by, it took less than an hour 
to do the job, and so well did it hold that it was several months 
after the new head arrived that the new one was used, and then 
not because it was not holding, but because it did not look 
quite so neat. 

J. G. Brown. 


--- 


Sight Feed Lubricator. 


Kiditor PRACTICAL ENGINEER: 
The accompanying sketch shows a lubricator and the way 


it was connected. Why will it not work? “Kindly answer in 
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A Lubricator that will not work. 


your next paper. I would be pleased to hear from readers of 
the PRACTICAL ENGINEER. 


St. Louis, Mo. A. S. 
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Rodney’s Troubles 


* 


Or Do WE NEED A JIcENSE: LAW IN MICHIGAN. 
(Jhird Letter.) 


mistur editur mebby u dont think ule get ure munny fur 
showen me how tu fix the watter hammer in my injine but 
ure rong, fur ef u luk in this lettar, ul get a eckspres ordur fur 
the hul ov it. i did not cend it befour as u no the fall is comin 
on now and i neaded fiv nu steal traps fur to ketch mincks and 
skunks and weesels and wel u no whut kind ov gaim is around 
munrow kounty. now speekin ov steal traps, henry was 
reedin tu me about a nu kind of steem trap, tel me du thay 
hav to ketch the steem in a trap whear you liv. if u hav a 
piktur ov 1 handy kud u cend it tu me fur i wud lik tu se 1 
wonst. jist 1 mor thing i wud lik to ask u about, henry wus 
reedin about sum injine haven tu mutch kooshen, i kant ce 
whut he meens fur mi ingine has no sich a thing as kooshen, fur 
irun it, andi tel uit jist keaps me a goin al thu tim firin up and 
puttin watter in the barel fur to put in the biler thru the pump. 
uno it is the thing u told me how to fix, mistur editur if u kud 
tel me whear i could git a injine with a gud big kooshen on it 
id swap off mine fur it and giv sumthin to boot. 

if u ken let me no about it rite at wonst. 1 more wurd, the 
thing up on top uv the biler whut hes a long bar on it that hes 
got nitches in it evry so fur, and a big boll on the end uv it, 
whi, thet thing leeks. rite hear 1 wud lik tu no what it tiz, 
henry sez it iz a saflitty valv, gorg washmun sez it is a releef 
valv and tom, mi kuzen, sez it is iz a blo oaf valv, now which iz 
it ? it kant bee the hul 3. anihow, it wus leekin thu uther day 
and i put a peece ov roap rite on the end ov the bar and tide 
the uther end tu 1 ov the wheals ov the biler, and jist stopt 
the leekin rite thear. wel in a litel while, a fellar, sum stranger 
cum up and he lukt at the gaig, i meen steem gaig, and it shode 
mourn 195 wel he jist cut that roap and run as fast as his legs 
kud taik him yellin at the top of hiz voise, yule blo her up, 
yule blo her up. wel now, mister editer, he wuz a smart alek, 
fur she did’nt blo up attal, the gaig jist changed bak tu 80 and 
evry thing iz al rite but a littel cisseln in whear the fire iz. mi 
bruthur henry told me not tu put the roap on any moar, and 
to ask u to tel me whi not. if ule hury a bit and anser rite 
away ile be mutch obligged. 

rodney gumkirk, 
arkners corners 


munrow kounty Mishegan. 


in kair ov mi father. 
———~+>—— 


The Condenser Problem. 


Editor THE PRACTICAL ENGINEER: 

In the November number of THE PRAcTICAL ENGINEER, I 
notice an inquiry by Mr. Switzer in regard to the probability of 
his condenser working in a satisfactory manner. 

As I have never seen any such apparatus I cannot say posi 
tively, but looking at it ‘‘from the road”’ it seems a little doubt- 
ful. 

If I understand the problem rightly, the water must be lifted 
18 feet in starting. This would require more than 16 inches 
of vacuum, which I should hardly think could be produced 


without an air pump. 
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The use of a pump for forcing the condensing water over 
would involve the problems of the injector condenser. If water 
was being pumped into the condenser, the vacuum breaker 
would not regulate the water level, and I should think that 
there would be danger of the water backing up to the engine 
under some circumstances. 

In the hope of being set right, if I am wrong, I cannot see 
that W. A. D.’s arrangement is any safer than the other. In 
all jet condensers that I am familiar with, the water enters at a 
higher point than does the steam usually through a spray plate. 

But there should be one or more valves between the water 
supply and the engine, and it should be closed when stopping 
the engine. 

Mr. Switzer has a valve in his exhaust pipe, and I assunie a 
relief valve to the atmosphere, between that and the engine. 
If this exhaust valve is closed when stopping, I do not see how 
he is likely to get any water in his evlinder. But if for any 
cause the water should back up, the difference in height would 
make very little difference. 


Providence, R. I. TW. 


——+> a 


Humming in Boilers 


Editor PRACTICAL ENGINEER: 

It is evident from the decription of a humming noise in his 
boiler, that J. W. Angus gives in your November issue, that it is 
‘caused by a bad steam leak. It is often a very difficult matter 
to locate exactly where the leak is. About twelve years ago, I 
took charge of a steam plant which consisted of six return 
tubular boilers, three engines, two boiler feed pumps, two 
injectors and a fire pump. I was informed by the fireman 
that when the pressure exceeded too pounds on number three 
boiler, it would begin to hum and sometimes roar. It was 
quite an undertaking for a new man to start in and locate this 
noise, but I made up my mind it must be done, as that was what 
the company paid me for. So I had the fireman get her hum- 
ming in a good loud tune and began to strip the coursing on 
top of the boiler and with a small tallow candle, I held the 
flame close to the seams and rivets. I went all over the boiler 
until the back end was reached and I had about given up the 
search, when my candle went out. Upon examination, I 
found a small hole had formed between one of the rivets and 
the shell. This hole was so small that it could not be seen 
with the naked eye. The rivet was cut out and a new one 
put in and the humming bid us good-bye. 

Cambridge, Mass. W. A. D. 


— —~ > —— 


Emergency Repairs. 


Editor PRACTICAL ENGINEER: 

I was sent out from the shop to a small water works in West- 
ern Pennsylvania to repair or rather put in a new piece of 16 
inch cast-iron pipe, this pipe being a part of the discharge 
line from one of the pumps. The pumps were cross compound 
(fly-wheel) type, capacity about 4,000,000 gallons per day. 
Water was pumped at a pressure of 100 pounds direct into the 
mains, one pump being in service while the other is undergoing 
any repairs; in fact, each pump was operated two weeks at a 
time. Well, it is always when least expected that the worst 
happens. While I was putting the length of pipe in at (e) in 
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the sketch and everything was running along nicely, suddenly 
pump (B) started ‘to race, and act as though something was 
wrong in the water cylinder at (B). The, pump began to jerk 
and act as any pump will when a suction valve lets go, or the 
plunger packing blows out. We certainly were in a bad fix 
with the discharge line torn apart on one pump and a suction 
valve gone in a water cylinder in the other, but fortunately 
there is a way out of everything, and this case being no excep 
tion, we got out of it in the following way: 
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A Broken Pipe Emergency Repair. 


By connecting the discharge sides of the two pumps together 
as in sketch, I pulled through very nicely. The water cylinders 
A and B represent one cylinder of each pump. The hand 
holes at (f) were connected together by the by-pass (L) at (h), 
thus enabling us to operate pump (A) through by-pass (L) 
to discharge chamber of pump (2B), thence through main dis 
charge line from pump (B). The 16” gate at (a) being closed, 
also the 16” gate at (d) closed, prevented us from getting our 
boiler feed water, for the supply was taken at (gq). So by put- 
ting the T in the 4” by-pass it enabled us to get an ample sup- 
ply of water for all purposes. The two hand hole plates at / 
and f were each fitted with a nipple and 4” gate previous to 
this accident, they having been put in for fire purposes about 
the premises, so it took a very short time to cut two 4” 
threads in a power-die that we had in the building. This 
company many dollars and 

ARK. WES. 


simple connection saved the 
much annoyance. 


——- >— — 


Where is the Man-hole ? 
What They Found When They Found It. 


Iditor THE PRACTICAL, ENGINEER: 

A short time ago I was sent out to do some repairs to some 
mangling machines in a large, well-equipped laundry. While 
I was doing my work, I had occasion to go into the engine and 
boiler rooms, where some of the machines were I had to repair. 
Naturally, I was interested in the engine room, for I had been 
in the engine room for a number of years, and perhaps might 
have been at the time in mention; but I had not been a resi- 
dent of the city long enough, so I had to work at the machinist 
trade until the requisite 6 months had passed before I could 
get the city license for stationary engineers. 

I noticed on entering the fire room that the boiler was blown 
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off, and that a well-dressed man was questioning the engineer 
about things in general pertaining to the plant. One question 
the man (who proved to be the inspector for a Casuality Co.,) 
asked was, Where is the man-hole on this boiler? and the answer 
from the engineer was, I don’t think the boiler has a man-hole. 
I never seen one, and I’ve been here five months and I’ve 
washed out the boiler five times in that time. Well, says the 
Inspector, the boiler must have a man-hole. Where is the 
dome located? ‘The engineer pointed to a small space over 
the top of the boiler, which formed part of the second floor of 
the building, and the part above the boiler proved to be the 
office where some twelve or fourteen people were employed. 
Directly under the chair of the manager of the laundry was a 
thick piece of asbestos paper. After lifting this up, there was a 
regular trap-door, and under this there was an 11” x 15” man- 
hole. On finding this, the inspector stormed furiously. I don’t 
know just what he said, but he had them jumping around 
waiting on him. Pretty soon one fellow brought him a pail 
and I saw this fireman take out g pails full of mud or sediment 
from the steam dome. Well, after the inspector was through, 
I heard him say that there was 8)” of mud in the dome. That 
was not all, for he took three of the dome braces out of the 
dome with his hands just the same as if they were pipe stems. 
"Twas only a short time until two boiler makers were on the 
grounds ready to repair any defects in the boiler. Later ‘twas 
found that all the longitudinal braces were loose, and one of 
the diagonal braces on the front head was loose. The blow-off 
cock lead from the back head of the boiler and there was a great 
deal of mud around the flues at both back and front of the boiler. 
Now this boiler had been regularly inspected (?) by a city in- 
spector, internally every 12 months and externally every 6 
I think this so-called city inspector, for the public 
For as sure as fate, if that 


months. 
safety, should be wnspected a bit. 
boiler would have run much longer without cleaning, it would 
have made big head lines for the local newspapers. 
abe SOREHEAD. 
Effect of Cold Air on Boiler Tubes. 
ditor THE PRACTICAL ENGINEER: 

Several years ago a boiler of the locomotive type was in- 
stalled in an electric-light station. In a short time the flues 
began to leak. Five different boilermakers tried to fix the 
leak, but after a short time they always leaked again. 

I happened to be called to examine another boiler that was 
in very poor repair, and I found that it would require a boiler- 
I sent to the same shop for them that repaired the 
This man was con- 


maker. 
leaky boiler in the electric-light station. 1 
sidered to be the best boilermaker in the establishment and 
discussed with me the cause of the leaking boiler in the electric 
light station. I explained it this way. 

In the first place the firing doors are kept open too long, and 
there is a very strong draft when the doors are open. The cold 
air rushes in over the fire and contracts the flue sheet, which 
causes it to bulge and the flues to leak. There were no doors at 
the ash-pit, therefore the fireman cannot check the draft except 
by opening the doors, as there is no damper. He took my 
advice and went back to the electric plant, had the flues ex 
panded and doors put on the ash-pits, and gave his instructions 
to the fireman. The boiler was run for several vears after, but 
there were no more leaky flues. 

I could cite many other cases where cold air had been ad- 
mitted to the flue sheet and caused the flues to leak. Letting 
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in cold air will cool the fire down to a certain extent, but most 
of it, passes over the fire. It does not become heated but 
strikes the hot sheet, causing it to contract and bulge, drawing 
the sheet on the flues and breaking the joints, so to speak, 
where they are expanded. 

As an illustration of this bulging take a piece of iron or steel, 
heat it, pour some cold water on the side of it and notice the 
effect. The cold air has the same effect on the tube sheet, and 
if a boilermaker examines the boiler closely he will see that the 
head has bulged. Let him take the flue out and replace it with 
a new one, and he will see that it has to be longer than the one 
he took out when it was new. I have seen them where they 
would have to be '2 inch longer and also, where they were 
beaded, pull the beading off. 

All good firemen keep the furnace doors closed as much as 
possible. 


North East, Pa. B. M. M. 


ee eee 
Lacing for a Canvas Belt. 
Kditor PRACTICAL ENGINEER: 
To what was published in your December issue concerning 
laced belts, let me add the method herewith submitted: 
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I have been using this style lacing in a 30-inch 10-ply canvas 
belt transmitting 250 horse-power, and it is giving excellent 














satisfaction. 
Clearfield, Pa. a ee S. 


Cold Air Does Hurt Boilers. 
Editor PRACTICAL ENGINEER: 

In reply toC. W. B. McC., Kenosha, Wis., December issue of 
the PRACTICAL ENGINEER, is it injurious to boilers to open 
furnace doors and admit cold air, Mr. C. W. B. McC. is correct. 
It is an evident fact that it is, not that lever practice it, but 
common sense should teach a man different. I will relate an 
instance. A short time ago I was called on to repair some 
leaking tubes. On entering the boiler-room I found the furnace 
door open. I asked the fireman and engineer in charge if they 
made a practice of throwing their doors open. Every time it got 
a little warm they informed me that they did. I told them that 
accounted for their trouble. By opening the furnace door and 
admitting a rush of cold air causes a sudden contraction; the 
tubes being of lighter material, of course, contracts more rapidly 
than the tube sheet, causing them to loosen and consequently 
leak. Not only is it injurious to the tubes and boiler plates, 
but very injurious to your employer’s coal pile, as well. In 
case of a sudden shut down do not open your doors, but close 
vour drafts, cover your fire with ashes and turn on your injector 
or pump at short intervals to keep up circulation in the boiler, 
thus preventing the plates from becoming overheated. 

-ark City, Utah. 


B. &. 


W.R.S. 
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GINEER, such questions relating to engineering subjects, as may, from time 

to time, occur to them. All questions and answers should be addressed to 
the editor and accompanied by the name and address of the writer, which will not 
be published, however, unless especially desired. It is the intention that questions 
shall be answered by the readers, and even though the editor may, from time to time, 
publish answers and questions, he especially desires the readers in such cases to 
contribute any further information, in connection with the points raised, that they’ 
may consider of interest. All questions and answers received by the editor will be 

published, as far as practicable, but he reserves the right of editing or 
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© editor will be glad to receive from the readers of THE PRACTICAL EN- 
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rejecting any communication. 
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Editor PRACTICAL ENGINEER: 

Please give in your next issue of the PRACTICAL ENGINEER 
the meaning of the word cycle as employed in alternating 
dynamos and transformers. I mean, for instance, in a trans- 
former of 5 kilowatts, 2,200 volts primary, and 110 to 220 volts 
What does the word cycle mean? 

W. L. B. 


secondary and 125 cycles. 
New Iberia, La. 


An alternating current is one which changes its direction of 
flow at regularly recurring intervals, varying from zero to a 
maximum and decreases to zero, then to an equal maximum 
in another direction, and then back to zero again. In doing 
this it is said to have completed a cycle. That is to say, it has 
returned to the condition from which it started and is prepared 


to repeat the same process, making a second cycle. All alter- 


Curve For mec. 
by 
Alte rnating Current, 
One 


Cycle. 
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nating current systems are rated according to the number of 
cycles the dynamo generates in one second. In the case given, 
125 cycles means that the current vibrates from zero to zero, 
as explained, 125 times per second. ‘The number of cycles that 
a dynamo generates depends upon the number of poles and the 
speed. For power purposes a low number of cycles per second 
is desired, but for lighting they must be increased, so that the 
lamps do not show the vibration of a low frequency or low 
number of cycles. 

The accompanying illustration shows a complete cycle. The 
current starts at zero and rises to a maximum, then decreases 
to a maximum in the other direction, and then comes back to 
zero, ready to repeat this cycle.-—[ED.] 


January, 1904 


Editor PRACTICAL ENGINEER: 

I have two boilers of the tubular type. One is 150 horse- 
power and the other 75 horse-power. Will you please inform 
me how much stack is required to burn coal required in these 
boilers? 

Bradford, Pa. D. W. B. 

The height of chimney required in any case, varies with the 
fuel. Wood requires the least height, then bituminous coal 
and fine sizes of anthracite require the greatest height of chim 
ney. It also varies with the character of the boiler, the smaller 
and more circuitous the gas passages the higher the stack 
required, and also with the number of boilers, a single boiler 
requiring less height than several boilers of the same horse 
power. 

The number of pounds of coal which can be burned in a given 
time on a given grate equals the weight of air forced through, 
divided by the number of pounds of air required for the com 
bustion of coal under the different conditions. This amount 
may vary from that theoretically necessary up to an 
The weight of the air forced through 


amount 
100 per cent. in excess. 
in the given period of time is equal to the area through which 
it is admitted, multiplied by its velocity and by its weight per 
unit of volume. 

To inipart this velocity, and also that through the furnace, 
boiler tubes, smoke flue and chimney, there is necessary a pres 
sure which may be approximately ascertained by calculation, 
but can only be accurately ascertained by direct experiment. 

The generally accepted formula of Mr. William Kent, has 
been very generally adopted in the design of chimneys, and is 
based upon the observed conditions in a large number of boiler 


plants. His formula reads as follows: 
_. 0.06 F, 2 
h=(",) 
in which A = area of the chimney in square feet. 
h = height of chimney in feet. 
F = pounds of coal burned per hour. 


In using this formula the area must be assumed and the 


height found, or the height must be known from which the area 
is calculated. 

In the above problem, we will assume that 5 pounds of coal 
are burned per horse-power per hour and the area of the chim- 
ney is 10 square feet. As the boiler capacity is 225, this makes 
the value of F=5 » 
Then substituting in the formula 


225-1125 pounds of coal burned per 


hour. 
h _ € os° t 1 #3) 2 = 454 feet. 


That is, the height of the chimney must be 454 feet and area 
10 square feet. a 
If the chimney contains an area of 6 square feet, then the 


height must be 
h — (* 06 a 1 25) 2 —126 feet. 


—_——+>--— 
Editor PRACTICAL ENGINEER: 
Will you kindly answer the following questions : 


(1) If a boiler has two safety valves, one of two inches in 
diameter and the other four inches in diameter, what would 


Wham es 


a od 
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be the total pressure on each valve if the boiler carried 100 
pounds of steam? , 

(2) What is the temperature of the water 1n a boiler carrying 
70 pounds of steam? 

(3) What is the generally accepted water evaporation per 
standard boiler horse-power per hour? 

(4) Will vou give me a rule for finding the velocity of steam 
through a pipe of given diameter and under a given pressure? 

New York, N. Y. W.G. 

(1) The total pressure on a safety valve is obtained by multi 
plying the area of the valve by the pressure per square inch. 
The area of the valve is found by squaring the diameter and 
multiplying by the constant .7854. 

Area of valve 4” diameter==4x4x.7854°= 12.56 square inches. 

Area of valve 2” diameter—2x2x.7854= 3.14 square inches. 

As the pressure per square inch is too pounds; the total 
pressure on the 4” valve is 12.56x100—1256 pounds, and the 
total pressure on the 2” valve is 3.14xX 100314 pounds. 

(2) The temperature of the water in a boiler carrying 70 
pounds per square inch pressure is 315 degrees Fahrenheit. 

(3) The standard boiler horse-power is now determined by 
what is known as the Centennial Rating, which was adopted in 
1876 by a committee of judges of the Centennial Exhibition, 
and is now the accepted standard. According to this, a horse 
power is 30 pounds of water evaporated into dry steam per hour 
from a feed water temperature of 1oo° Fahr., and under a 
pressure of 70 pounds per square inch above the atmosphere. 

(4) It is not considered good practice to allow a velocity of 
live steam in a pipe greater than from 6000 to 8000 feet per 
minute, and in the exhaust pipe a speed of 5000 feet per niinute 
should not be exceeded. ‘To find the velocity in a pipe, if the 
quantity of steam being used is known, the velocity can be 
calculated by dividing the quantity of steam in cubic feet bv 
the area of the pipe in square feet. [ Ip. ] 
+ 


Kditor PRACTICAL ENGINEER. 

Please answer through your paper, how to set a double 
eccentric slide valve with a link motion so as to shorten the 
lead as you notch the lever up near the center. It is-a revers 
ing engine, as used in a locomotive, only instead of having it 
increase the lead as vou notch up, have it decrease the lead. 


Drew, Maine. | ae (a 


The valve motion that you mention 1s known as the Stephen 
son link motion. It consists of two fixed eccentrics and two 
eccentric rods connected to a link. The valve then derives its 
motion from each eccentric, so that when the lever is in its far 
noteh fromthe centre one eccentric moves the valve, and when 
the lever is reversed the other eccentric moves the valve. When 
under the action of either eccentric, the valve has the movement 
of any simple slide valve engine. When, however, the lever 
is in any other position it moves the block in the link so that 
the valve motion is a combination of the two motions, until 
when the lever is in its central position, the valve has no effec 
tive movement at all. 

There are two ways in which the eccentrics are connected to 
the link, the arrangements being known as open rods and 
crossed rods. The rods are said to be open if they are open 
when the eccentric centres are on the same side of the shaft as 
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the link and valve. The term crossed rods is used when the 
eccentrics are crossed—when the eccentric centres are on the 
same side of the shaft as the link and valve. 

At a glance it may not be apparent whether the rods are 
crossed or open, but upon examination it can be seen that the 
action on the valve is different. With the open rod arrange 
ment the valve lead is increased, as the block approaches the 
centre of the link, or as you notch up. 
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7 
Stephenson’s Link, with Open Eccentric Rods. 

The only way to partially overcome this difficulty with the 
open rod arrangement is to change the angle of advance or 
make the angle of advance of the two eccentrics different. This 
will equalize the lead when the engine is running in one direc 
tion only, so that they can be set so that it decreases the lead, 
is the position of link at which cut-off it is to be used. 

When the Stephenson link has crossed eccentric rods, the 
lead decreases as the lever is notched up, so that if you make 
your engine run with crossed rods instead of open ones, as is 
now the case, you will obtain the desired results, or if you change 
the angle of advance of one of your eccentrics as the rods, now 
are, it will equalize the lead when the engine is running in one 
direction. 

The link motion shown in cut is so connected that the lead 
increases as the link is shifted toward the centre. If the eccen 
trics rods be oppositely connected to the link, the rods will be 
crossed and the engine will run in the opposite direction for a 
given lever position and the lead of the valve will decrease as 
the lever is shifted toward the centre.—{Eb.] 


> _ 


Iditor PRAcTICAL ENGINEER: 

Will vou kindly explain the correct method for finding the 
amount of water used by an engine per horse-power per hour. 

Kast Falls, Pa. I’. Macl. 


The answer to this question will be found upon another page 
of the PRAcTICAL ENGINEER, and was written to answer this 
and other inquiries about the same subject. —[Ep.] 


——-+>-- — 


Third Annual Ball. 


The John M. Phillips Association of Mechanical and Station- 
ary Engineers, of Newark, N. J., gave their third annual recep 
tion and ball for their sick benefit fund on November 2d. There 
were 150 couples present, it being the largest vet given. The 
grand march was led by Miss Mamie Bonmatt, and Secretary 
Chas. Kelley. Refreshments and a light lunch were served. 
For a young organization this one is most successful, having 
now 160 members. 





The “Hartford” Special Steel-plate Fans, for 
Mechanical Draft. 


The increasing adoption of the fan in place of the chimney 
for draft production has led to the special design of fans for 
this purpose. They may be applied in either of two ways: for 
‘forced draft, where the air is forced into the ashpit and an 
excess of pressure maintained therein; or for induced draft, 
where the hot gases are drawn through the fan and a partial 
vacuum created above the fire. Which method is to be applied 
must depend upon the conditions, but evidently the fan should 
be designed in accordance with the method of application, 
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The application of mechanical draft insures many economies, 
impossible to attain with a chimney. By means of a fan an 
economizer may be employed and the draft maintained, thereby 
greatly increasing the efficiency of the plant, cheaper grades of 
fuel may be used and the rate of combustion may be increased. 
The draft is made flexible yet positive, and its intensity may 
be exactly adapted to the requirements. The fan inay be readily 
applied to increase the steaming power of an existing plant, and 
as a substitute for a chimney is far less expensive. Its capacity 
may be changed by merely changing the speed of the engine; 
it is portable and readily adaptable to new conditions. 

- There are inany ways of applying mechanical draft, and each 
particular case will need careful consideration to secure the best 
results at the least outlay. 
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In the Hartford system particular attention is paid to all 
parts entering into its construction, and the utmost care is ex 
ercised in its application, believing that where skill and integrity 
is employed success is bound to follow. 

The Hartford Blower Company, 128 Sufiield street, make a 
specialty of installing mechanical draft, both forced and 
induced, as well as installing systems for heating and ventila 
ting, dry-killed exhausters and blow-pipe systems, for handling 
shavings, saw-dust, lint, ete., and manufacture blowers, ex 
haust fans, dust collectors, counter shafts, blast gates, ete. 

A letter addressed to them will receive prompt attention, 


> 


Lehigh Council. 


4 


Lehigh Council, No. 15, A. O. S. I., of Allentown, Pa., have 
elected the following officers for the term commencing January 
ist: Past Chief, Henry C. Snyder; Chief Engineer, Johu 
T. Lindstrom; Assistant Ingineer, C. J. Keiser; Record 
ing Engineer, A. J. Strauss; Corresponding [ngineer, A 
| P. Dreisbach, 728 Chew street; Iinancial Engineer, Jacob 


Donnecker; Treasurer, Engineer John Burley; Chaplain, 


a Henry Dieble; Senior M. M., Hiram Roth; Junior M. M., 


| W. F. Stahler; Inside Sentinel, Killian Hngles; Out 
| side Sentinel, Edmund Brader; Dé lecate to Grand Coun 


cil, Wm. R. Smith; Alternate, John Durrin. 
— + 


Progress Council. 


Frank S. Miller, instructor for Progress Council, No 
13, at Reading, Pa., continues to make the mectings of 
that Council very interesting. 
ember 12th, Mr. Miller gave an instructive lecture on the 
‘‘Keonomy of the automatic cut-off over the plain slick 


At the meeting on Dec 





valve,” which was appreciated by all. On the same 
evening two new members were initiated and some 
other applications received. 

W. H. Ermentrout, manager for Bright & Co., of 


Reading, recently presented the Council with a hand 
some model of a plain slide-valve engine which is very 
useful for instructive work. The cylinder is 23”x5”, and 


the bed 26” long. 


> 


A. Edw. Rhodes, author and publisher of Mechanical 
Drawing, has removed to 1510 W. Sixth Street, Wil 
mington, Del. Mechanical Drawing is a useful booklet 
for schools and self-instruction. 
flexible cloth cover. Price, 50 cents. 

It teaches the use and care of instruments, geometrical 
terms used in drafting, lettering, study of working drawings, 
and elementary machine design, including working drawings 
and formula for pulleys, wheel gearing, a 6”x”6 steam engine, 


12” swing lathe, and a 3”x24” pump. 


Seventy pages, 7x9 inches, 


-——_+ 


To find the diameter of a pump cylinder to move a given 
quantity of water per minute, divide the number of gailons by 
4, then extract the square root, and the product will be the 
diameter in inches of a pump cylinder required to do the work 
at a piston travel of 100 feet per minute. 
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A Text-book on Commutator Construction. 

An instructive series of papers has just been published by the 
Derry-Collard Company, of 256 Broadway, New York. Num- 
ber three of this series is entitled ‘‘Commutator Construction, ’’ 
written by William Baxter, Jr. It describes very clearly the 
construction of the commutator, both large and small ones, 
long and short ones. Different shapes of commutator sections 
are discussed, and the insulation and clamping of sections are 
clearly shown. An important chapter on the repairing of 
conunutators is especially valuable, as this is one of the most 
troublesome parts of the constant-current-dynamo or motor. 
This pamphlet contains thirty-nine illustrations. Price, 25 
cents. 


——> es 
Sexton’s Boilermakers’ Pocketbook. 


It is sometimes customary with authors to apologize for 
offering a new work to the public. In this case it is not neces- 
sary, as it supplies a want that has been long and earnestly felt. 

The author, Mr. Maurice John Sexton, has been a practical 
inan for many years, and he compiled for his own use a Pocket- 
book of Tables to avoid having to make long calculations the 
moment they were wanted. These are embodied in the Pocket- 
book, to which have been added the results of upwards of 
twenty vears’ experience among the manufacture and working 
of boilers. 

It is, indeed, a matter of no little surprise that a plain and 
practical work on boilermaking has never before been written. 
So that this book is intended to remedy this defect, as the 
writer has in common with thousands of others often felt the 
need of a pocketbook of: reference like the one just published. 
It is, therefore, intended to make it all that could be desired to 
give the mechanic a thorough knowledge of his business. 

Steam users will also find this work very useful, as it will show 
them where to look for hidden defects, and their cause and 
means of prevention. ‘The book also describes the strain put 
upon boilers in trying to make one part fit another which has 
uot been properly prepared to receive it, depending entirely 
upon the elasticity of the iron to force or drag the parts together, 
which a very little extra pressure would cause to fly asunder. 
The book is clear and the possessor of it will be saved the labor 
of making many calculations—a thing always objectionable dur- 
ing the hurry and excitement of working hours. He will find in 
the pages an answer to nearly every question that in the ordi- 
nary course of business can possibly suggest itself. 

Spon and Chamberlain, of 123 Liberty Street, New York, 
are the publishers, and the price is $2.00. 


_ - — 


Filling Cracks in Castings. 


Many methods for closing cracks or pores in cast iron have 
been devised. Chemical or other products, such as salam- 
moniac, are often used to cause the formation of iron salt, 
easily oxidizable, which in a short’ time gives a certain quantity 
of hydrated oxide of iron. This is made use of very often to 
stop up leaks which develop in metallic cylinders. This method 
is, however, a somewhat lengthy one, several days being often- 
times necessary to obtain satisfactory results; that is to say, 
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entire absence from leakage. A method of closing cracks or 
pores has lately been devised by M. A. Demalght, of Brussels. 
The cylinder is filled with a certain quantity of perchloride 
of iron. The liquid is then compressed until globules appear 
on the external surface. The cylinder is then impregnated 
with perchloride of iron right through, as regards its thick- 
ness. Any perchloride in the cylinder is then emptied out, 
the cylinder being then wiped until the polished surface is 
again made brilliant.—/ron Trade Review. 


——~>—_— 
Manayunk Council. 


Manayunk Council, No. 9, A. O. S. E., has elected the follow- 
ing officers for the ensuing year: Chief Engineer, Walter Guie; 
Assistant, Geo. Arnold; Recording and Corresponding Engi- 
neer, John Clevenger, 211 Lofty street; Financial Engineer, 
Geo. Carpenter; Treasurer, Wm. J. Beatty; Senior M. M., J. L. 
Scharff; Junior M. M.,. Valentine Dutton; Chaplain, Nories 
Warner; Inside Sentinel, Geo. Richardson; Outside Sentinel, 
John Hill. 

Secretary of the ‘‘state’”’ writes us that the Council is doing 
fine according to the times, but that Manayunk is a dull place 
when the big Pencoyd Iron works are on short time. 
adds, ‘‘Come out to the Council on the 8th of January: there 
will be something doing.’’ So we guess we'll go. 


—_—_>——_ 
A Large Power Plant in London, England. 


Operations Will Cost Over $6,000,000 and Most of the Machinery will be 
Purchased Here. 


American interests have secured the contract for the electri- 
cal and steam equipment for the large power station now under 
construction at Chelsea, London, S. W., for the purpose of 
generating current to operate the extensive system of under- 
ground and surface lines in and around the British metropolis. 
The Chelsea power station will be the largest plant hitherto 
built on either side of the Atlantic for furnishing current for 
The initial capacity will be no less than 
ten steam turbines of 


electric traction. 
There will be 
The generators will have a 


75,000 horse-power. 
7,500 horse-power capacity each. 

The boiler equipment will 
The cost of the power-house 


normal rating of 5,500 kilowatts. 
be of Babcock and Wilcox build. 

The plan is designed with a view 
The contract for the 


will be about $6,250,000. 
to increasing the capacity by a half. 
motor equipments will mean the expenditure of nearly $3,000,- 
ooo. General Electric and Westinghouse equipments have 
been on trial for the last twelve months on one of the lines run- 


ning near London. The motors for each of the 480 cars to be 


used on all the lines will aggregate 500 horse-power. 

To convert the Metropolitan District Railway from steam to 
electricity and to construct and take over the various other 
lines in and around London in which the Underground Com- 
pany is interested, no less a sum than $85,000,000 will be ex- 
pended, half of which will be American capital. 


But he - ’ 











With a trial order for a small quantity of 
‘Pp. P,P.” Packing sufficient for a test of quality 


the Quaker City Rubber Co., Philadelphia, will 


send one of their steel packing rules, free. 


The Dearborn Drug and Chemical Works, 
Rialto Building, Chicago, Ill., have issued a 
handsome large calendar for 1904, which they 


will send to any engineer mentioning THE 
PRACTICAL ENGINEER. 
John T. Lindstrom, 216 S. Third Street, 


Allentown, Pa., has issued a handsome calendar 
for 1904, which he will mail to any engineer upon 
request. Mr. Lindstrom manufactures the 
Lindstrom Steam Trap, the Lindstrom Separa- 
tors and other specialties. He also does all 
kinds of engine and punip repairing. 


Firing shavings and saw dust is reduced to a 
science by the use of the Sterling Automatic 
Furnace Feeder, built by the Sterling Pipe and 
Blower Manufacturing Co., Hartford, Conn. 
This feeder is decidedly cheaper, cleaner, more 
reliable and more effective than hand firing. It 
uses much less fuel and by keeping a more even 
temperature it preserves the boilers. 

This company also make Sterling exhaust 
heads. 


The Hartford Blower Company, of 128 
Suffield Street, Hartford, Conn., have gone to 
press with a new catalogue. The title will be, 
“The Hartford Exhaust 
Sectional Catalogue.”’ It will illustrate and 
well-known Hartford Patent Im 


Blowers & Fans, 
describe the 
proved Adjustable Blowers & 
Steel Plate Steam and Pulley Fans, Dise Fans, 
Counter Shafts, Blast Gates, Dust Collectors, 
etc. 

It will be printed on good paper; well bound 


Exhaust Fans, 


with a nicely designed cover. 
The Hartford Blower Company, 
mechanical experts in the removal of shavings, 


who are 


saw dust, etc., and make a specialty of installing 


heating, ventilating and mechanical draft 
apparatus, will be pleased to send one of the 
new catalogues as soon as issued, free of charge, 
to any one interested. Mention THE PRACTICAL 


ENGINEER. 


James McCrea & Co., Manufacturers of steam 
specialties, 67 W. Washington St., Chicago, have 
recently placed complete stocks of their Climax 
Steam Joint Clamps and the H. H. Steam Trap 
with Thomas Somerville & Sons, Washington, D. 
C., andtheS. M. Price Machinery Co., Norfolk, Va. 
There is hardly a city in the United States that 
has not one or more dealers that can supply 
these clamps up to 12 inches, and the traps in 
all sizes, from stock. 

This is a point worth noting, for when you need 
climax clamps vou generally need ’em quick, 
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The Corliss Engine Works, of which Geo. 
Richards is the well-known manager, and which 
has been a land-mark at the corner of Howard 
and Huntington Sts., for many years, has reé- 
moved to Fifth Street, above Luzerne Street, 
where they have erected a handsome, large new 
building, equipped with every modern tool and 
facility required in a first-class engine shop. 

A new catalogue has just been published by 
Richard ‘Thompson & Co., which will be sent 
gratis to any engineer interested in the many 
steam specialties shown therein. These include 
the Thompson Damper Regulator, Indicators, 
Reducing Wheels, Grate Bars, Flue Cleaners and 
a variety of other specialties, all of special 
interest to the man in the steam plant. Write 
for one at once. 


Pneumatic Tools and their many uses are 
described and illustrated with numerous half 
tone engravings in a small booklet published by 
the Chicago Pneumatic Tool Co., Fisher Building, 
Chicago, Ill. Copies will be mailed upon re 
quest to those mentioning THE PRACTICAL 
ENGINEER. 

The Hartford Blower Company, of Hartford, 
Conn., manufacturers of the Hartford Improved 
Adjustable Blowers and Exhaust Fans, have 
just received another order from the L. S. 
Starett Company, of Athol, Mass. 

This is the third. order from this firm, and 
coming as it does from a conservative firm, who 
purchase only the best improved machinery, is 
a flattering testimony of the excellent quality, 
workmanship and efficiency of the Hartford 
Improved Adjustable Blowers and Exhaust 
Fans, as well as the Hartford Exhaust System 
and Mechanical Draft Apparatus. 

April 5th, 1900, the Rochester Stamping 
Co., wrote to the Stephenson Manufacturing 
Co., Albany, N. Y., for a free sample of Stephen- 
Belt April 14th, 1900, 
ordered 12 lbs. Stephenson Bar Belt Dressing; 
June 30th, 1900, ordered 100 Ibs.; March 2d, 
1901, 200 Ibs.; Feb. 3d, 1902, 300 Ibs.—100 Ibs. 
for a neighbor; Oct. 3d, 1902, 300 Ibs. for them 
Oct. 20th, 1903, 200 Ibs. for them 
selves, making a total of 1112 Ibs. 


son Bar Dressing. 


selves; 


From the above it seems clear that no sales 
manship is required. The sample does its own 
talking. 

A sample bar will be sent to any reader of 
THE PRACTICAL ENGINEER upon request. 


The Kingsford Foundry and Machine Works, 
of Oswego, New York, are specialists on the 
manufacture of Centrifugal Pumps. The Cen 
trifugal Pumps of their manufacture are the 
only ones now on the market with single or side 
suction, that contain the such important features 
as self-oiling bearings, solid shells, removable 
suction head, which permits examination of the 
interior of the pump without removal of the 
saine from the base, large shafts and pulley and 
an improved stuffing box that will remain tight 
under the most trying conditions. 
have a complete boiler plant, and make a 
specialty of the manufacture of internally fired 
boilers, and any inquiries about boilers, pumps 


They also 


or engines are solicited. 
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The Clark Safety Water Column is meeting 
with high favor among engineers. The Clark 
column is attached to the boiler in the usual 
Its operation is based on the most 
Owing to the leve: 


manner, 
reliable of forces, gravity. 
age obtained from the long floot arm, the safety 
alarm is said to be positive under any pressure. 

These columns are manufactured by Aaron 
Miller, Vicksburg, Michigan. A representative 
of THE PRAcTICAL ENGINEER visited Mr. Miller's 
factory recently, and saw the columms tested 
He was also shown shipments of these columns 
going out to all parts of the world, 

An illustrated cireular will be mailed upon 


request, 


Every engineer knows, if he stops to think, 
that packing a piston rod makes friction, but 
how much that friction costs in dollars and 
cents, and how much of it may be stopped by 
simply using the right kind of packing, very 
few know. 

The Quaker City Rubber Co., of No. 409 
Market Street, Philadelphia, Pa., have issued a 
very interesting booklet which will be sent free 
to engineers upon request which describes this 
very clearly. 

The subject 
power, caused by packing, has not received as 


of friction, consequently lost 
much attention as it should, and not only is this 
explained clearly, but many troublesome mo 
ments may be avoided by the application of 
some of the principles taught in this booklet. 


If not, 
you are wasting coal, water and money. Many 
letters to this effect have been received by the 
Standard Steam Specialty Co., 342 West Broad 
way, New York. ‘They are the makers of the 
well-known ‘Utility’? Steam Specialties. Among 
many of their appliances for saving steam, may 
“Utility” 
Separator, 


Are you using your exhaust steam? 


be mentioned the combination 
Muffler Tank, Oil 


Pump Governor and Feed-water Heater, which 


Return Tank, 


is guaranteed to extract 98 per cent. of all the 


oil in exhaust steam. This combination not 
only saves the oil but saves space, coal, water, 
first cost and maintenance. Besides this 
valuable combination they also supply sepa 
rately, the “Utility” 
Pressure Boiler Feeders, Back-Pressure Valves, 


Pump-Governor Valve, Steam Separator, Ex- 


Pump Governors, High 


haust Heads, Oil Separators, ete. 


An impressive fact mentioned by the Heisler 
Pumping Engine Co., of Pittsburg, Pa., is that 
there is not a more wasteful piece of machinery 
on earth than a direct-acting steam pump of 
usual construction. Purchasers of these pumps 
have profited not only in saving fuel, but another 
High-Duty 
Pumping Engines is that while they have three 


decided advantage of the Heisler 
times the capacity of the discarded pumps, 
they do not require any more space. This same 
firm is also manufacturers of the Heisler High 
Duty Blowing Engine and the Heisler High 
Duty Air Compressors. A handsome and 
instructive catalogue will be mailed to any one 
interested who mentions THe Practical EN 
GINEER. 
Westinghouse Building, Pittsburg, Pa. 


Address Heisler Pumping Engine Co., 


ergo neh 


a 


att nee cee allie 


Me 
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With the introduction of high pressure steam 
has come a demand for proper chimney facilities. 
This has been met by the system of constructing 
radial brick chimneys, a method which is not 
only ornamental in the highest degree, but it is 
also satisfactory in filling requirements. Those 
interested in present day methods of chimney 
construction will receive a handsomely illus- 
strated catalogue upon the subject by addressing 
H. R. Heinicke, builders of factory chimneys, 
160 Fifth Ave., New York City, with mention of 
the PRACTICAL ENGINEER. 

The Loomis Pettibone Company, 52-54 
William St., New York City, engineers and 
constructors of power plants, announce that 
they have increased their capitalization to 
$2,000,000, and will be known in the future as 
Loomis-Pettibone Gas Machinery Company. 
They are now constructing a large plant for the 
manufacture of gas enignes in large units, and 
will also deliver the engines manufactured by 
Crossby Bros., Ltd., of Manchester, England. 

The Homestead Valve Manufacturing Co., 
of Pittsburg, Pa., have installed a complete iron 
foundry, which was started Dec. 7th in conjunc- 
tion with their brass foundry. This company 
claims to excel in the production of both brass 
and iron through the use of converting furnaces, 
in which a heavy blast is used, the process re 
sulting in purer and better metal than can be 
produced with crucible or cupola furnaces, 
thus enabling them to make a superior semi- 
steel valve. These valves are described and 
illustrated in the company’s booklet ‘P. E.,” 
which will be mailed free upon request. Address 
Homestead Valve Manufacturing Co., P. O. 
Box 1754, Pittsburg, Pa., 


\F ENGINEERS will send $1.00 to the ad 

dress below they will re- 
ceive two blue prints, with tables and instruc- 
tions, showing how to set valves and eccentrics 
on Corliss engines, simple and compound, with 
one and two eccentrics. JOHN T. LIND- 
STROM, 214 and 216 S. 3d St., Allentown, Pa, 


THE FORD PUMP REGULATOR 

and all STEAM and 
WATER 
SPECIALTIES 


Manufactured by 


Thos. P. Ford Co. 


Are now carried in stock 
in our 


Philadelphia 
Branch Office 


142 
North Sixth Street 
Philadelphia 
Pa. 
Catalogue and Prices on Application 
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One of the prime requisites for the successful 
business of to-day is to make quick deliveries, 
and the ‘‘when” is often considered of more 
importance than the ‘‘how much.” 

To further facilitate the prompt filling of 
orders, the Sawyer-Man Electric Company 
have recently established a distribution depot 
at the Central Stores of the Terminal Ware- 
house, in West 28th Street, New York. Here 
are kept over a million lamps in stock, so that 
any and all calls may be speedily and com- 
pletely answered. - 

A similar depot is situated at 30th and Market 
Streets, Philadelphia, and others in Boston, 
Buffalo, Syracuse, Pittsburg, Charlotte, Chicago, 
Denver, St. Louis, Atlanta, New Orleans, San 
Francisco, Seattle and other centres of trade. 





THE OlL MANUFACTURERS 


do not like 


CROSS OIL FILTERS 
because it cuts their receipts in half. 
The; Fairbanks Bos- 
tom Rim Co., Bridge- 
port, Pa., say of the 
Cross Oil Filter: ‘‘ Our 
orders for oil dropped 
off about one-half after 
putting in your filter.” 
Let us send the 


CROSS OIL FILTER 


If unsatis- 





on thirty days’ trial, free. 
factory, return at our expense. 


BURT MFG. CO., AKRON, OHIO 


Supplied also by Engine Builders, Oil 
Companies, and Power Contractors. 








NE trial makes a habit. 

The perfect action, with 

oils generally, of Dixon’s 

Flake Graphite, in small per- 

centages as an accessory lubri- 

cant, is so immediately apparent 

that no mechanic or engineer 

who has fairly tried a small 

sample, failed to supply himself 

with a substantial quantity for 

constant use. 

Your request will bring 

Booklet 96c and sample. 


JOSEPH DIXON CRUCIBLE CO. 


JERSEY CITY 
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The Jenkins Diamond Trap is a simple, inex- 
pensive trap, adopted for heaters in rubber 
factories, or for any place where not more than 
500 or 1000 feet of pipe are to be taken care of. 
It is an expansion trap, working on the same 
principle as the Jenkins Automatic Air Valve 
for Radiators. If illustrated circular is wanted, 
address Jenkins Bros., 135 N. Seventh Street, 
Philadelphia. 


The A. W. Cadman Manufacturing Co., of 
Pittsburgh, Pa., have just shipped 128 of Cad- 
man’s Indestructible Blow-off Valves to Eng- 
land to be used by the Underground Electric 
Railway Company, for their large zinerating 
station at Chelsea Creek. The construction of 
these valves is interesting, both the seat and 
the disc being reversible. A catalogue will be 
mailed to any engineer upon request. Address 
as above. 





COCHRANE 


FEED WATER 
HEATERS 





Authorities agree that 60 per cent. of the energy 
in the coal burned under the boilers in a steam 
plant passes away with the exhaust steam. This 
constitutes by far the greatest source of waste in 
the plant, and some means should be provided for 
using as much of 
so that the heat which it 


the percent steam as possible, 


contains can be con 


served The best means for this purpose is a 
Cochrane Feed Water Heater. One pound of ex 
haust steam at atmospheric pressure in a Coch- 
rane Heater will heat six pounds of cold water 
from a temperature of 6 F. (or 9 pounds of 
water from 1 ), right up to the boiling point. 


In the majority of steam plants there is sufficient 


exhaust steam aya or heating the water to 














an enough, 


wit} ge me rar 
offi wa rforn an ee 


dul now feedgn nlers: witb live ste any n 
ctors “AGG: t Ae & hy it a y 
you t% uw ld ¥ the ities of - 
Ge hfgpes Tetisaids of them (nage 


ois UEP are in present use,,and an 
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factory peMmgTance, uid be glad "to send 
vou upon regest Of re "Th os fully illus 
trating and describing these Heaters 





Harrison Safety Boiler Works 
3144 N. Seventeenth St. 
PHILADELPHIA 


Manufacturers of Cochrane Steam and Oil Sep- 
arators and of the Sorge-Cochrane Systems 
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ORGANIZED APRIL 27, 1886. 
An Order of Engineesr for Engineers and 
Engineers only. 





DECLARATIONS OF PRINCIPLES 


Believing that ability will bring its full value 
in this country, this Order shall at no time take 
part in strikes, nor in any way interfere between 
employer and employees. Recognizing their 
identity of interests, it shall take no part in any 
project or enterprise that shall interfere with 

erfect harmony between them ; neither shall it 
be used for political or religious purposes. 

These principles shall not be amended or 
repealed except by unanimous vote of the Order. 

Any member who shall be guilty of violating 
the principles of the Order shall be expelled. 


OBIECTS. 


First.—To promote a more thorough know- 
ledge in its members of theoretical and practi- 
cal steam engineering. 

Second.—To assist members to obtain em- 
ployment. 

Third.—To help the sick, injured and dis- 
tressed and bury the dead. 

Fourth.-To establish a Widows’ and Orphans’ 
Fund. 

Fifth.—To help members who shall become 
Incapacitated from following the profession to 
obtain employment suited to their affliction. 

Sixth.—To do our utmost to extend the 
license law throughout the United States. 

Seventh.—To establish schools in which our 
members may study the highest branches of 
steam engineering. 


MEMBERSHIP. 


An applicant for membership must be an en- 
gineer between twenty-one and fifty years of 
age, and must be a white male citizen of the 
United States, of good moral character and be 
a believer in the Supreme Being, and be free 
from all physical infirmities. 

He must have had three years’ service in an 
engineering department, or if a machinist, or 
graduate of a technical institute, then one 
year’s service, in such department, and in local- 
ities where engineers are required by law to be 


licensed, they must have such license, and must 
satisfy the investigating and examining com- 
mittees of the council to which he applies as to 
his character and ability. 


LIFE MEMBERSHIP. 

Engineers who have passed the age limit may 
be admitted to life membership. They must 
possess the same qualifications and pass the 
same examination as are reqnired in the next 
proceeding clause: They shall be entitled to 
all rights and privileges of the Order except 
they cannot vote on financial questions or for 
the election of officers or be entitled to any sick 
or death benefits. 


DIRECTORY. 


The Publication Committee of ‘“‘The Practical En- 
gineer” desires that the Corresponding Engineers of 
all Councils of the American Order of Steam Engi- 
neers send the name of their Chief Engineer and 
their own name and address, together with the time 
and place of meeting, to the Secretary of the Publi- 
cation Committee immediately after each election of 


officers. Address J. C. McDowell, Secretary, in care 
of ‘‘The Practical Engineer,’ 1215 Filbert Street, 
Philadelphia. 


SUPREME COUNCIL OF THE UNITED STATES. 


Supreme Chief Engineer.—Noah R. Pierson, Fidelity 
Building, Baltimore, Md. 

Supreme First Assistant Engineer.—W. S. Price, 
Haddon Hall, Atlantic City. 

Supreme Recording Engineer.—C. W. Leng, 1556 
East Montgomery Ave., Philadelphia. 

Supreme Corresponding Engineer.-—Ja: ... Stallings, 
3006 Dillon St., Baltimore, Md. 

Supreme Treasurer Engineer.—Geo. W. Richardson, 
3728 Manayunk Ave., Wissahickon, Philadelphia. 

Supreme Senior Master Mechanic.—A. Keppleman, 
131 Buttonwood St., Reading, Pa. 

Supreme Junior Master Mechanic.—Joseph T. Har- 
ris, 1611 Clybourn St., Milwaukee, Wis. 

Supreme Inside Sentinel.—H. R. Taliaferra, Collings- 
wood, N. J. 

Supreme Outside Sentinel.—-Samuel Logan, Wilming- 
ton, Del. 

Supreme Chaplain.—C. H. Pfeiffer, Camden, N. J. 


SUPREME TRUSTEES. 
Cc. P. Williams, Penn.; A. M. Plummer, 
and Wm. J. Mitchell, Delaware. 
PAST SUPREME CHIEF ENGINEERS. 
Jerry Leahey, Jr., Harry G. Connor, Clifford P. 
Williams, Geo. W. Richardson, Fred. W. Moore, 
Jas. Lightfoot, J. T. Dodge, Jr., Franklin R. Moore. 
J. C. McDowell. 


N. J., 


DELAWARE. 
Deputy Supreme Chief Engineer, David J. Stayton, 
No. 613 Searles St., Wilmington. 
WILMINGTON. 
Deiaware Council, No. 1, meets every Wednes- 
day at S. E. Cor. Fourth and King Sts. Chief 
Engineer, Clark Franklin. Corresponding En- 
gineer, A. E. Deakyne, 406 Lombard St. 
LOUISIANA. 
Deputy Supreme Chief Engineer, John W. Angers. 
NEW IBERIA, 
Evangeline Council. Chief Engineer, John B. 
Lanaier. Corresponding Engineer, W. J. May- 
nard. 
JENNINGS. 
Jennings Council, No. 2, meets every Saturday 


evening :«n American Bank. Chief Engineer, 
- Daniel R. Jones. Corresponding Engineer, R. 
E. Funk. 
MARYLAND. 


Deputy Supreme Chief Engineer, A. J. Defdrich, 
226 North Caroline St., Baltimore, Md. 
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BALTIMORE. 
Maryland Council, No. 1, meets 2nd and 4th Fri- 
days in Royal Arcanium Hall. Chief Engineer, 
L. Smithers. Corresponding Engineer, Wm. S. 
Smith, 633 Sharp St., Baltimore. 
Energy Council, No. 2, meets every Wednesday 
of each month in Bauer Hall, Chesapeake and 


Elliott Sts. Chief Engineer, T. E. Eaton. Cor- 
responding Engineer, Thos. G., Daneker, 834 
East Ave. 

MASSACHUSSTTS. 


Deputy Supreme Chief for Eastern District, W. E. 
Packard, Whitmann. 


BOSTON. 
Boston Council, No. 4, meets 2nd and 4th Thurs- 
days of each month, inthe Hall, 262 Washington St. 


Chief Engineer, A. R. Abbott. Corresponding Engi- 


neer, Phi!lip Sanford. 

ROCKLAND. 
Old Colony Council, No. 14, meets 2nd and 4th 
Saturdays in the American Forestere’ Hall. 
Chief Engineer, Herbert W. Jones. Correspond- 
ing Engineer, James K. Sedgwick, Box 333, Rock- 
land, Mass. 


NEW JERSEY. 
se tated Supreme Chief, F. O. Garrison, Bridgeton, 


PERTH AMBOY. 
Stevens Council, No. 1, meets 3rd Saturday, at 
Water, near Lafayette St. Chier Engineer, Law- 
rence Oliver. Corresponding Engineer, James H. 
White. 

CAMDEN. 
Camden Council, No. 3, meets every Thursday 
evening at S. E. corner 2d and Arch Sts. Chief 
Engineer, S. M. Best. Corresponding Engineer, 
C. H. Pfeiffer, 571 Berkley St. 

ATLANTIC CITY. 
Atlantic City, No. 4, meets every Tuesday even- 
ing at Merchants, Cor. Atlantic and New York 
Aves. Chief Engineer, John A. Best. Uorre- 
sponding Engineer, W. S. Price, Haddon Hall. 


BRIDGETON. 
Bridgeton Council, No. 5, meets every Friday. 
Chief Engineer, David Sellers. Corresponding 
Engineer, Francis O. Garrison, Bridgeton, N. J. 
MILLVILLE. 
Millville Council, No. 6, meets every Saturday, 
7.30 P. M., in G. A. R. Hall, East Main St. Chie! 
Engineer, Wm. F. Pond. Corresponding Engineer, 
Lewis Doughty, 604 Mulberry St. 


NEW YORK. 
SYRACUSE. 


John E. Sweet Council, No. 6, meets Monday, 
Room 23, Nottingham Block, East Washington 
St. Chief Engineer, John Cunningham. Corre- 
sponding Engineer, S. A. Steel, 311 Orange St. 


PENNSYLVANIA. 


Grand Chief Engineer, Hiram Trout, 1042 Locust 
St., Reading, Pa. Deputy Grand Chief for Phila- 
delphia and Delaware Counties, John P. Rickards, 
2707 N. Broad St., Philadelphia. Grand Corre- 
sponding Engineer, Frederick Markoe, 931 Orianna 
St., Philadelphia. 

Deputy Grand Chief for Western Pennsylvania, A. 
D. Hamilton, 2025 Forbes St., Pittsburg, Pa. 


PHILADELPHIA. 
Germantown Council, No. 22, meets every Wed- 
nesday evening at Main and Seymour Sts., Ger- 
mantown. Chief Engineer, George T. Lee. Cor- 
responding Engineer, Frank MaclIndoe, 351% 
Ainsley St., Falls of Schuylkill, Philadelphia. 
Welcome Council, No. 2, meets every Friday, N. 
W. Cor. Twelfth St. and Columbia Ave. Chief 
Engineer, Pau! Pieling. Corresponding Engineer, 
L. D. Woodington, 2428 N. Bancroft 8t. 
Kensington Council, No. 3, meets every Thurs- 
day, at A. P. A. Hall, Frankford Ave. und Master 
St. Chief Engineer, Ed. C. Ricker. Corresponding 
Engineer, Ernest Ritsert, 2229 Frankford Ave., 
Philadelphia. 





Tri=Sodium 


KEYSTONE 


Phosphate 














INCREASED BOILER EFFICIENCY 


WITHOUT INJURY EITHER TO THE BOILER OR THE PRODUCT 


This and a lot more about its prolonging the life of the boilers, is the story its users have to tell. 
boilers clean? Send us a gallon of your feed water, the analysis free. So is our Booklet ‘‘ WORTH KNOWING.” 


THE KEYSTONE CHEMICAL MFG. CO., CAMDEN, N. J. 








PTRISTERED 


DECREASE IN THE FUEL BILL 


Would you like to know what it would cost to keep your 
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PITTI III 


THERE MUST BE SOME REASON 
WHY 


Homestead Valves 


are demanded in all four quarters 
of the globe 


. 















> Cy ) 
We will impart the secret to you: They are both physically and mentally, just as does every 
higher priced and very much better than the Sapper Samy pe 


ordinary kind for all HARD-TO-FILL places. 
Write for booklet No. 10, just issued. 


Homestead Valve Mfg. Co. 


Box 1754, Pittsburg, Pa., U.S. A. 


Works at Homestead, Pa. 


& 
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START RIGHT AND YOU CAN READ THIS AD Physically—because P. P. P. will outlast any 
other packing, thus making the disagreeable task 
of packing the stuffing box less frequent. If the 
engineer is his own fireman, he will have less 
labor in this direction, as P. P. P. brings about 
an enormous decrease in the consumption of coal. 
Mentally Easy—because he knows that there is 
no danger of scoring the rod, and everything runs 
very smoothly. He also realizes that he is saving 


his employer’s money. 





Photograph of Packing taken from a stuffing : 
box of four inch rod. . All manufacturers of packing make these same 


claims. We do more. We prove them in our 
PITTSBURG, PENNA. free booklet, ‘‘Some Friction Tests.’’ Write for 


GENERAL SALES AGENTS ‘ rane ; ‘ 
it to-day, mentioning this paper, and for particu- 


and Railway Supply Co. lars about our offer of a Dollar Steel Packing 
° ° Rule FREE. 
Pennsylvania Electrical ie 
and be convinced of its merits. Write Right Now! 


The big money saver. Give it a trial 


LARKIN’S PACKING 1) (uaker City Rubber Co. 


You will, if you adopt 
The New Year right. PHILADELPHIA 


START ‘ 


























Southwark Council, No. 4, meets every Monday, 
at Cor. of Reed and Eighth Sts. Chief Engineer, 
Hugh Ryder. Corresponding Engineer, J. C. 
McDowell, 1913 South Eighth St. 
Philadelphia Council, No. 7, meets every Wednes- 
day, at Kenny's Hall, N. W. Cor. Broad and Fil- 
bert Sts. Chief Engineer, Harry Dunn. Cor- 
E lcci Engineer, W. S. Wetzler, 3717 Aspen 


Manayunk Council, No. 9, meets 2nd and 4th Fri- 
day evenings in Temperance Hall. Chief Engi- 
neer, Andrew Roberts, Sr. Corresponding En- 
gineer, John Clevenger, 211 Lofty St. 

Helping Hand Council, No. 12, meets every 


‘Tuesday evening atthe Hall, 2550 Emerald St. Chief 


Engineer, Edward Laurence. Corresponding En- 
gineer, Frank McHugh, 2503 Tulip St. All cor- 
respondence should be addressed direct to the 
Council. 

Municipal P. F. D. Council, No. 20, of Philadel- 
phia, meets the second Thursday of each month 
at Odd Fellows’ Hall, Third and Brown Sts. 
Chief Engineer, Daniel Bunting. Correspond- 
ing Engineer, Walter Meyers, 1211 North Howard 


St. 

PITTSBURG. 
Iron City Council, No. 21, meets every Saturday 
at Arnfeld Hall, 1119 Penn Ave. Chief Engineer, 
J. J. Stewart. Corresponding Engineer, Alex. 
Fraser, Carnegie, Pa. 

GIRARDVILLE 
Girard Council, No. 8, meets every Tuesday even- 
ing at O'Neill’s Hall, Second and Ogden Sts. 
Chief Engineer, Jacob Weber. Corresponding 
Engineer, M. J. Carey, Lock Box 214. 

ALLENTOWN. 
Lehigh Council, No. 15, meets every Wednesday 
evening at 639 Hamilton St. Chief Engineer, John 
evening at 639 Hamilton St. Chief Engineer, 
Henry C. Snyder. Corresponding Engineer, A. P. 
Driesbach, 728 Chew St. 

POTTSTOWN. 
Pottstown Council, No. 14, meets 1st and 8rd Sat- 
urday evenings at P. O. S. of A. Hall, Cor. High 
and Hanover Sts. Chief Engineer, Chas. Quin- 
ter. Corresponding Engineer, H. L. Shirey, 362 
Cherry St. 

READING. 
Progress Council, No. 13, meets every Saturday 
evening at Diebert Hall, Ninth and Penn Sts., 
Room 4. Chief Engineer, John Kellenberger. 
Corresponding Engineer, Frank S. Miller, 3 West 
Franklin St. 

CHESTER. 
Delaware County Council, No. 6, meets every 
Wednesday evening in the Carpenter Hall, Sixth 
and Wall Sts. Chief Engineer, John Canavan. 
Corresponding Engineer, E. BH. McCoy, 2222 West 
Third St. 

YORK. 
York Council, No. 16, meets every Wednesday 
Evening in the Jordan Block. Chief Engineer, A. 
L. Bair. Corresponding Engineer, Walter H. 
Long, 23 East Philadelphia St. 

HARRISBURG. 
Capitol City Council, No. 17, meets every Tues- 
day evening in Red Men’s Hall, Market St., above 
Second. Chief Engineer, B. H. Shafer. Corre- 
sponding Engineer, S. Filson, 1126 Market St. 

COLUMBIA. 
Columbia Council, No. 18, meets every Ist and 
3rd Saturdays, in Odd Fellows’ Hall. Chief Engi- 
neer, John McLane. Corresponding Engineer, 
W. J. Courtney, 804 Walnut St. 

SUNBURY. 
Sunbury Council, No. 19, meets every Monday 
evening in Zartman’s Hall. Chief Engineer, 
R. D. Mantz. Corresponding Engineer, Ed. 
Schrieber. 

WISCONSIN. 
Deputy Supreme Chief Engineer, Joseph P. Harris, 

No. 1611 Clybourn St., Milwaukee. 

MILWAUKEE. 
Washington Council, No. 1, meets every Saturday 
at 207 Grand Ave. Chief Engineer, J. B. Cham- 
bers. Corresponding Engineer, James A. Rigby, 
136 Reed St. 
Clifford P. Williams Council, No. 2, meets every 
Monday evening at Lodge Hall, E. Water St. 
Chief Engineer, J. T. Harris. Corresponding 
Engineer, Joseph T. Harris, 1611 Clybourn St. 

TENNESSEE. 
Deputy Supreme Chief Engineer, John B. Mullen, 

826 Central Ave., Nashville. 

NASHVILLE. 
Enterprise Council, No. 1, meets every Friday 
evening in the Twin Building on Cedar St. Chief 
Engineer, J. J. Johnson. Corresponding Engi- 
neer, Jno. B. Mullen, 209 Jackson Building. 


Deputy Supreme Chief Engineer, Nat. Freese, 
Grant’s Pass, Oregon. 
GRANT'S PASS. 
Oregon Council, No. 1, meets every Ist and 3rd 
Saturday in A. O. U. W. Hall, Main St. Chief 
Engineer, William H. Kenny. Corresponding En- 
gineer, Nat Freese. 
TEXAS. 

Deputy Supreme Chief Engineer, S. A. Bisbey, 
care of Cotton Compress and Warehouse Co., Galves- 
ton. 

GALVESTON. 
Galveston Council, No. 1, meets every 2nd and 
4th Tuesday evenings at Engineers’ Hall, S. W. 
Cor. Twenty-second and Strand Sts. Chief Engi- 
neer, Max Levy. Corresponding Ergineer, A. L. 
Bradford, Union Depot. 
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McDaniel Steam Trapy 


Always have a Water Seal over the valve and never 
blow steam; neither do they back up water 
eB 


REDUCING VALVES 
EXHAUST PIPE HEADS, 
EJECTORS, RELIEF VALVES, 


GREASE EXTRACTORS, 
STEAM SEPARATORS, etc. 


Watson & McDaniel Co. 


MANUFACTURERS 


“2” 147 N. Seventh Street ., the Jobbing 


Catalogue Trade 
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Steam Coal a Specialty Telephone Connection 2-25-60 


A. CRAWFORD COAL 


1829-1833 N. Tenth St., Philadelphia, Pa. 






























weal NOT FREEZE 


SEND FOR 


TESTING SAMPLE < 2 * 
cc CATALOGUE. : 
NTIN FRANKLIN ST :OM p ol N 
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Kieley’s Cantilever Expansion 
| Discharges against pressure- operates in any 
S t Pan T ra p position; will not become air-bound; never 
freezes; simple in construction; durable, light, and easily adjusted. Guar- 
anteed under any and all conditions. Send for Catalog 
f eenmemaeesasl Tells us all about itand the many superior 








points of other up-to-date steam appli- 
ances we make —— 
KIELEY & MUELLER 
7-17 West 13th Street New York 
JAMES J. BROGAN 


810 Race Street, Philadelphia A 
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No Prize Packages With 


hited States Packings 


other than the packing itself. At our 





prices you get so much real Packing 
Value for your money that we cannot 


afford to throw in a wrench or an indicator. 











CLASS — Send for catalogue and prices. 
The United S Metallic Packing C 
e United otates Metallic Facking Uo. 
509 Great Northern Building, No. 427 North Thirteenth Street, 
Chicago, Ills. Philadelphia, Pa. 

















“Are You Troubled 


with the dust from » 
your Exhaust Fan e 


, e ford p | : | The Sterling 
a Exhaust Head 
Dust Collector ne 


will obviate the nuisance. 








Is made on a purely scien- 
tific basis, with no baffle-plates 


Ea 





The Hartford Blower Co. 


128 Suffield Street, Hartford, Conn. 


Write for leaflet No. 55 P or partitions 





Prices Reasonable 





We guarantee no back pressure on your 











engine, and absolutely no water or grease 


—— This will interest Engineers in charge of escapes with steam to damage your roofs 
Pneumatic Elevator Plants. ind wall 
; valls. 


The Buffalo Air Injector Pectoseseeco nny 


Sterling, send size of your exhaust 












is the latest and best device for com- pipe. 


pressing air in connection with a com- 


mon water pump for Pneumatic Elevator ° “ 
Plants. For simplicity, beauty, and The Sterl | ng Pi pe and 
work, it is unequalled. 
See your elevator company, or write Blower Co. 
for illustrated catalogue. 
The Buffalo Air Injector is manufactured by Hartford City, Connecticut. 


J JOHN G. STAMP, Chief Engineer 


202 MAIN STREET, BUFFALO, NEW YORK. 
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The Torpedo 











of cleaning fire tube boilers safely and rapidly. After many years of study, observation, and 


practical experience, we arrived at the following important conclusions : 
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First—That scale could be removed from the outer surfaces of fire tubes without + 
the slightest injury to the soft iron of these tubes, providing the tool was z 
properly designed. + 
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Secoud—That the proper way to do this was not to give the tube a heavy sledge- 
hammer blow, but many light taps, of infinite rapidity, which would vibrate 


the tube—-not pound it. 
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z The TORPEDO embodies these common-sense conclusions, developed to a point of mecharical 
~ perfection. The direct application of the steel ‘knocker’ to the piston itself, makes the 
y simplest and strongest construction possible. This does away with all intermediate mechanisms, 
+ producing a machine with only one moving part. Moreover, the ‘wearing surface is entirely free 
» 2 : ' , ad ; 

+ from pressure, and therefore does not “rub.” Steel centering lugs, with a limited movement and 
+ / a al 

+ forced outwardly by the same steam pressure which actuates the reciprocating piston, maintain the 
TORPEDO “true as adie” in the center of the tube, thus insuring an equal stroke 1n every 
direction. 


Write today what size tubes in your boilers and we will send you a cleaner on a free trial of a couple 
of weeks, so that on the next ‘‘cleaning day” you can find out if your boilers are as clean as you 
suppose them to be. We do not wish you to purchase the machine unless you find it advantageous 


to do so. 


The General Specialty Company 
75 Carroll St. Buffalo, N. Y.,  U. S. A. 
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January, 1904 


BOILER TUBE CLEANERS 
| gta’ THE TURBINE agin 


IS THE ONLY PRACTICAL MACHINE FOR REMOVING SCALE FROM 
WATER TUBE BOILERS 


THE PATENTS which we control cover all features essential to the design of a practical Te RBINE TUBE CLEAN ER 


We have suit for infringement pending against a user of the Lagonda or Weinland machine, and will prosecute all other INFRINGERS. 



















CHICAGO TURBINE, PATENTED 


NIAGARA TURBINE, PATENTED 


TT NRRL TERI «|: 


Liberty Manufacturing Co., 6905 Susquehanna Street, Pittsburgh, Pa. 














IMPROVED 


| Kellam Damper Reguiators 


The Simplest and Closest Damper Regulator. 


Manufactured by 


ESTABLISHED 1871. 


J. & G. RICH 


General Machinists 


| ENGINE BUILDERS 
AND DEALERS IN MACHINERY. 


my 


211 RACE ST., PHILA., PA. 


Brass Founders and Finishers and Makers 
of Pop Safety Valves, Water Relief Valves, 
Oil Cups and Lubricators, rz 
Steam Pressure Regulators 
and other safety steam appli- 
ances. 


Old Kellam Regulators Repaired. 
Correspondence Solicited. 
Mention this paper if your inquiry 
is prompted by the sight of this 
advertisement. Catalogue D free 

on application. 





| 

| 

yi Especial Attention Given to Repairing and Erecting 
\ Steam Engines, Pumps and Other Machinery, 


Shafting, Hangers, Pulleys, Etc., Eto. : ape 33 
120 Noith Sixth Street, Philadelphia, Penna. 


TELEPHONE 


ENGINEERS KNOW 


THAT A GOOD STEAM TRAP NEEDS TO BE 
SIMPLE IN PRINCIPLE, STRONGLY BUILT 
AND FREE FRO? INTRICATE MECHANIS/IS 


THE WRIGHT “EMERGENCY” nme 
HIGH-PRESSURE STEAM TRAP 


maintains its prestige in the regard of thousands of engineers and steam users, 
just because it illustrates these advantages in every detail of its construction. 

No guesswork about results—use it on varying steam pressures up to 250 lbs., 
and we will guarantee perfect operation. There can be no ‘‘ifs” or ‘‘ buts” 
about it. This Trap calls for no extra sets of valves, or special adjustments to 
suit different steam pressures; therefore, you can find out at once just what it will 














OurLeT 





einen aie is 





do, without having to waste your time experimenting. 
And we pay freight both ways if any ‘‘ Emergency” Trap fails to make good 
our claims. Our catalog is free—send your name for it. 


| WRIGHT MANUFACTURING CO. 


94 Woodbridge Street - - DETROIT, MICH., U. S. A. 


NEW YORK BOSTON PITTSBURG CHICAGO 
149 Centre Street 12 Pearl Street 618 Park Building 160 E. Lake Street 





ET 











36 THE PRACTICAL ENGINEER January, 1904 








ST. JOHN SELF-ADJUSTING 


CYLINDER PACKING 


| 

It is false economy to put a good piston and packing into a cylinder that is out of | 
round. If you put a good house on a poor foundation, both you and the house will be 
poor in a short time. | 

If the bore of the cylinder is not true, have it re-bored and put in our adjustable | 
piston and St. John Self-Adjusting Cylinder Packing, and we will guarantee a perfectly 
steam tight cylinder. 

A very slight leak in the cylinder of an engine making sixty revolutions a minute, 
running nine hours a day, means a large loss of coal every week, and this means money, 
as it takes the coal to make the steam, and money to pay for the coal. 


tae. Ly 


. 






WN 


a 



















The St. John Piston and Packing have stood the test of over fourteen years in 
actual use, and the practical use of it and the satisfactory results obtained, are the best 


proofs of its efficiency. 


EXTRACTS FROM LETTERS RECEIVED 


From T. J. Cleaver, Supt. Chesapeake and Delaware Co. 

The St. John Rings are not new to me. I have had them in the Tug Roman about 13 years ; they have never leaked 
in all that time, and the cylinder is as perfect to- -day, inside, as the day it was built. We find it takes from 5 to 7 pounds less 
steam to turn the engine with ‘‘St. John Rings” than with those of the old style. 


From Carbon Iron and Steel Co., Parryville, Pa. 
Since putting your St. John Packing on our engine, we are getting better results from her, and are using 25 per cent. 
less boiler capacity to do the work. 


From the Reading Paper Mill, Reading, Pa. 
In reference to the St. John Self-Adjusting Cylinder Packing, it did more than we expected ; have stopped one engine 
and have better power now than we had with the two engines. 


First-class engineers want first-class work; as they know this is the only kind of 
work that pays around an engine, and they also know this is the kind of work turned out 


by H. B. U. &. Co. 
Our specialty is repairs to engines. When you have work of this kind done, have 


it done right ; it pays in the end. 


We don't do or recommend cheap work 


H. B. UNDERWOOD 6 CO. 
1025 Hamilton Street Philadelphia, Pa. 


SEE AD. INSIDE OF FRONT COVER 
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ELECTRICAL SUPPLIES, WORK and REPAIRS 


OF EVERY DESCRIPTION 


Burk & Whittle, 26 N. 7th St. 


Information regarding safe carrying capacity of wires, cut-outs, ete., cheerfully given. 


Keystone and Bell Telephone Connections 
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A COMPLETE LIBRARY 
ON STEAM AND ELECTRICAL ENGINEERING 


It Contains Questions Asked by Examining Boards of Engineers 


An Encyclopedia of Information, and in itself the most complete library on Engineer- 
ing practice ever published 


Over 900 pages and 400 illustrations. Every branch of engineering treated in a scientific 


and comprehensive manner. 
Reliable, practical. A guide and a teacher. Asa reference and test-book 't is the latest 


and best authority. 
Order it. Examine it. Criticise it. If it isn’t as good as you thought, your money back 


without excuse. 


HANDBOOK ON ENGINEERING, 


By HENRY C. TULLEY. 
CrHiRD EDITION.) 





Three-Quarters Size 


It Teaches the art of erecting engines and setting them in line. 

The setting of valves on single and double eccentric long range Corliss engines. 

. _ How to set valves on different types of steam pumps. Care of injectorsand‘nspirators. Rulesand methods 
tor figuring heating surface, tensile strength of boilers and tanks, measuring power, etc. 

Direct currents for lighting, alternating currents for are lighting. two and three phase currents fully illus- 
trated and explained with about fifty illustrations and seventy-five pages. 

Care and management of steam engines and boilers. Art of erecting shafting and pulleys, Application of 
electricity to purposes of lighting and motive power. Construction of dynamos and motors, and the practical 
details regarding the care and management of electric plants 

; First and Second Editions of 7000 copies all sold Each book was sold subject to approval, and of the en 
tire two editions not one copy has been returned so far 

The third Edition ps phew copies, eniarged, revised and brought right up to date, is nearly all sold 


The price of this book is $3.50, mailed to any address in the world. 


SEND FOR 42-PAGE ILLUSTRATED CIRCULAR. 


HENRY C. TULLEY & CO. 








BY A 


PULL 
The «P. B. H.”’ 
Quick-Closing 


Water 
Gauge 


A Pull on the Chain 
Does it. 

Strongly Made. 

Low in Price. 

Sent oa Approval. 

Satisfaction Guaran- 
teed. 


We also make the 

«P. B. i.” 

IMPROVED 
GAUGE COCK 


PAUL B. HUYETTE 
1245 Betz Building 


PHILADELPHIA, PA. 


























BRICKLAYER and BUILDER 


Office; 1230 Marlborough St. 
Philadelphia 
Special Attention Given to 
Engine Foundations, : 
Steam Boiler Setting, 
Brick Stacks and 
Fire Brick Work 
Communications sent b 
mail or otherwise to 123 
Marlborough St. or 230 Rich- 
mond St. will receive prompt 
attention. 























1016 Wainwright Building ST. LOUIS, MO. 





THE PRACTICAL MANAGEMENT OF 
ENGINES AND BOILERS 
Compound and Multiple Cylinder Engines 
and 


Practical Management of Dynamos and Motors 
BY WILLIAM BARNET LE VAN 


Illustrated by 60 engravings. In ome volume of 
856 pages. Price by Mail, $2.00 


Philadelphia Book Company 
15 SOUTH NINTH STREET PHILADELPHIA, PA. 
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NASON Imitations 
S t eam T ra ps of the Heintz Steam Trap are like the fashions 


that come and go. 








The They always go as surely as they come. 
Standard None of the imitators know the secret of that 
for chemical in the tube that makes the 





Sixty Years 
“Nason” Trap for Pressure “Sidelug” Trap for Press 
to 70 Ibs, ures from 70 to 150 lbs, 


Heintz 
Steam Trap 


the most sensitive, accurate, compact, and strong. 


ORDER atrap that will positively remove all the condensation 
from every description of heating surface without loss or 





waste of steam. 
ORDER a trap that embodies in its construction the greatest sim- 
plicity and freedom from complicated mechanism, insuring 


durability and immunity from annoying and expensive 





repairs. 
4 § “AT AY oF 8 = 66°99 
Every Steam Trap Bearing Our Name Is Rigidly Tested and Proof before pay. Send for booklet 4. 


GUARANTEED UNCONDITIONALLY 





Reject Imitations. Complete Catalogue on Application. eae! ; 
William S. Haines Co. 
NASON MANUFACTURING CO. ' ' 
aiechtiaaaaiciiadins NEW YORK 136 South Fourth Street, Philadelphia. 














~——o Bickel Float ween aoa SAANDY TRAP 


It does lots of work, don’t stop up or leak 
Steam Trap steam. If something gets into the 
HANDLING RUSHES valve you know it by the gauge 


glass and it can be re- 


OF WATER IS ciel. quick and easy, 
OUR HOBBY that’s why it’s Handy. 


This Trap is especially adapted for Sepa Write for Cata/ogue. 
rators. We also manufacture Thermostatic 
Steam Traps. Sent on 30 days trial to re- THE 


sponsible parties. —~_ es J 
SEND FOR CIRCULAR. Handy Trap ~~ 
9 - 


FRED. L. BICKEL, 639 ARCH STREET, Ey 


1348 Palmer St., Philad’a, Pa. PHILADELPHIA, PA. 


THOMPSON'S STEAM SPECIALTIES 


Indicators and Appliances 
Damper Regulators with 
Latest Improvements 

Tube Cleaners that Clean 


Shaking, Dumpinz and Stationary 
GRATE BARS for Round and iy 





















































' Square Furnaces, and all I J eS ers 
grades of fuel. Write for Catalog ~~~ SENT ON APPROVAL. 





SIMPLE, SENSITIVE AND POWERFUL 





RICHARD THOMPSON & CO., 124 Liberty st.. NEW YORK, N. Y. 
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AGENTS WANTED 


We want good reliable men 
to solicit subscriptions for 





THE PRACTICAL ENGINEER 


LIBERAL COMMISSION 


Kugineers can add to their income by securing 
subscriptions from their engineer friends. 


WRITE FOR TERMS 


Seo 
The Practical Engineer 


46 NORTH 12th STREET 
Philadelphia, Pa, 


Department A 
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THE FOSTER 
RELIEF or 
FREE EXHAUST VALVE 


is needed wherever condensing engines are used, can be used 
for horizontal or vertical piping. Should 
the condensor fail and a loss of vacuury 
| result, it gives instant relief without clat- 
| ter or hammering. It is noiseless, sensi- 
tive, quick and frictionless and cannot be 

come clogged by grit, scale or corrosion. 


We build Back Pressure Free Exhaust, 
High Pressure Regulators, Low Pressure 
Regulators, Combination and Float Valves. 
Our catalog describes each one in detail. 
Yours for the asking. 


Foster Engineering Co. 
NEWARK, N. J. 























Agents Wanted Write Us 


Boiler Compounds 


Made for all Waters 


THE BIRD-ARCHER CO. 
574 and 576 West Broadway 
New York City 











J. D. Kelley 


J.M. Zurn Cc. J. Curran 
O F HIGH-GRADE O 


LUBRICATING OILS AND GREASES 


PEERLESS Boiler Cleaning : Compounds 


Our First and Last Consideration is QUALITY 


408 to 418 VINE ST., PHILADELPHIA 


oO. F. Zurn 
























NUGENT’S 
Catalogue of Oiling Devices and Valuable Treatise 
ON 
“HOW TO OIL AN ENGINE” 
Will be sent Fre or CHARGE to any Engineer 


as 


\ 











No Engineer should miss this opportunity 
Write to 
WM.W. NUGENT & CO. 
20-22 W. RANDOLPH ST. Cuicaco, U.S.A. 
(Mention this paper) 
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YOU DON’T 
DRINK 


Po 


Impure Water if you can get it 
pure ; then why feed your boilers 
on a water that is going to lead toa 
youthful grave and to early gray 
hairs. 


PPLE Pada 


PPP 





PP PPP ar eda 





5 1219-1239 Carpenter St., Philadelphia. 


BELTING 


For MAIN DRIVING AND GENERAL USE 
IS A DISTINCT ECONOMY 


= =| over any other belting. We will gladly furnish 
af j practical proof of this. 


BELTING COMPANY 


55-57 Market St., Chicago. 120 Pearl St., Boston. 40 Pearl S¢., Buffalo 


MAIN 


~ 
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PPP PPBP PPP PPPPPP PPP PPP PP PP PPP PP PPB PPP PPP PB PPP PALL A LLAMA 








. The Water Softening plant here 
shown is assuring a long life for the 
boilers and rendering the lives of 
the men about them safer and more 
enjoyable. 

We are always happy when 
mailing our booklet and 
figuring on a plant. 


Western Agents 


J. A. TAFT & CO., 



























INH. s. PETERS’ “Qo 


(Brotherhood Overalls) 


represents honest value in material, cut and workmanship and in wages paid the 
highest class of Union Workers. They merit the patronage of every true-principled 
working man, not only as being the very best, but also as being the only overalls 
made by a member of organized labor, in a factory where wages and conditions are 
of the highest standard throughout. Write me if you can't find them in your town. 


H. S. PETERS 


Manufacturer 
DOVER, NEW JERSEY 








Trade 
Mark 


Reg’d 













B. L. E. 171 

















New Hayden Building, Columbus, O. 








American 
Water Softener Co. 


Harrison Building 
Philadelphia 





EVERY USER OF POWER AND LIGHT SHOULD 
READ THE 


POWER AND LIGHTING ECONOMIST 


tells how to buy best, how to save money, how to im- 
prove methods. Thus $1 may save you $1,000 —5Uc. a 
copy, $la year; Frank H. Knox, Troy, N. Y.. and all 
Send for great clubbing offer. 





live news dealers 


McNELLEY’S 


AMERICAN 
BOILER COMPOUND 


Our compound is the result of years of experiments by an 
engineer of long experience, assisted by expert chemists. 
American Boiler Compound not only completely removes all 
seale and inciustation in the boiler, but prevents new from 
forming, and will, if properly used, keep the boiler absolutely 
clean and free from all forms of corrosion, such as pitting, 
grooving, honeycombing. 
Send Sample of Water and Sample of Scale if Convenient 
We will be pleased to hear from engineers who will secure 
trade for us. When writing for information address 
J. McNelley, Dept. Mgr., 35 Poplar Street, Phila. 
SOLD THROUGH 


SMITH, KLINE & FRENCH CO. 
429-435 Arch Street, Philadelphia, Pa. 











J. C. McNelley 
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Gould’s Stea 
THE ORIGINAL RING PATTERN 

Selt eiatating, Eo and Water Me oe Less Friction than any other known pacikng. 
None Genuine Without This Trade Mark Stamped on Wrapper. All similar pack- 
ings are imitations. In ordering give exact diameter of Stuffing Box and Piston Rod or® 
Valve Stem. Our Packing is a sure cure for leaky stuffing boxes, whether the motion 

is rotary or reciprocating. 
The Gould Packing Co., East Cambridge, Maes. 
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“STANDARD?” containeo GAUGE 


We claim particular merit for our 
gauges and mention several of the 
numerous points of superiority : 

Mechanism is independent of case. 

Material used is selected on account 
of having wearing qualities that will 
outwear two gauges of stock generally 
used. 

They are non-corrosive, attractive 
and accurate, 








Send for our catalogue, which illustrates and describes Gauges of our manufacture 
for all known purposes; Engine Counters, Clocks, etc., etc. 


STANDARD GAUGE MFG. CO. 
SYRACUSE - NEW YORK 


New York Office: 141 BROADWAY 
Pacific Coast Agents, GEO. H. TAY COMPANY, San Francisco, Cal. 
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If you’re a Good Guesser, 
Here’s your chance to win 
A Bag of Gold. 


Eleven years ago, this month, we offered a prize 
of $200 in gold to the Engineer guessing nearest 
to the correct number of admissions to the World’s 
Fair, at Chicago, July 4th of that year. 

Thousands participated in that contest, the prize 
being won by Frank W. Shaw, engineer with 
Burgess & Fobes-Co., Portland, Me., who made 
but one guess, 324,206, the official figures being 
324,342. On July 27th, we sent the $200 to him 
Adams Express, and received his acknowledg- 





ment. 
On July 4th, rgor, the admissions to the Pan 














The H. H. Steam Trap 


Is not a‘‘Just as Good” Trap. 
It is ‘‘Better’’ than others, 
more simple in construction and 
operation; reasonable in price, 
and guaranteed to give satisfac- 
tion. Insist upon having the H.H. 


JAMES McCREA & CO. 


= ON MANUFACTURERS 
" 67 W. Washington St., CHICAGO 


POWELL'S 


“White Star’ 


REGRINDING 
REVERSIBLE 
SEAT VALVES 


have a longer life and are 
easier to repair than any 
valve made. 


























They are sold with a guar- 
antee of satisfaction or your 
money refunded. Try one. 





Wrought Iron Pipe 


NOT STEEL 





Cut to any size and for any purpose. ‘Prompt 
Shipments to any part of the 
world guaranteed 


Engineers’ Supplies and Steam Fitters’ Tools 


C. J. RAINEAR & CO. 


No. 518 ARCH STREET - - Philadelphia 
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American Exposition were 71,024, now you guess 

How many people will be ad- 
mitted to the St. Louis Ex- 
position, on July 4th, 1904? 


and see if you can’t win one of these prizes : 





Sece7 
$200.00 in Gold to First nearest, 
75.00 in Gold to Second nearest, 
25:00 in Gold to Third nearest. 

Each box of Eureka Packing contains a guessing certificate, and a 
man can guess as many times as he has certificates. Each guess will 
be stamped by time stamp showing date and hour received, and the con- 
test will close July rst. 

The guesses will be recorded in a book, and the reward made by a 
committee selected by a sufficient number of the guessers. In case ot 
two or more winning numbers the amount will be divided equally. 

If any boxes of Packing purchased after January 1st do not contain 
a certificate, we will exchange certificate for the diamond cut from such 
boxes. ; ; 

This contest is open to Engineers and their assistants only, andon the 
certificate must be given the name of plant in which they are employed. 


Isn’t it Best 


to have a practical knowledge of the 
INDICATOR and be prepared for any 
emergency ? You will be head and 
shoulders over the fellow that learned 
from a book, ROBERTSON- 
THOMPSON is_ not 
cheapest, but the best. 


You may think 


your engine is doing all she can—but if 


only the 





the steam is wet a portion of her energy 
is wasted in working against water in the 
That means constant strain 
HINE ELIMINATOR 


dries the steam, and if placed in the 


cylinder. 
and waste of fuel. 


exhaust, extracts the oil and cleanses the 





condensation. 
MAYBE you do not own a PLANIMETER or REDUCING 
WHEEL. If not, you don’t know what you miss. Our cir- 


culars explain their operation very fully and the price is with- 
in the reach of anyone. If interested you want our Catalog. 


Jas. L. Robertson & Sons 


205 Fulton St., New York 
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Lindstrom Salety Alarm Steam Trap 


TWO Things Needed in a Steam Plant: . 

First—A Steam Separator that will separate the water from the : 
steam before it leaves the boiler. The Separator here shown is placed 
inside of the boiler directly under the steam outlet to the engine, and 
is guaranteed to reduce the moisture to 34 of one per cent. 

SEcOND—A Steam Trap. The Trap shown here is simple in con- 
struction and effective. A commendable feature is that it has no 
packing of any kind, the cover being ground steam tight. 
Another feature is, that it has a Safety Alarm. This is one thing 
which is needed as sometimes the traps get clogged up by impurities, 
and at such times this Trap will give notice and save damage to 
machinery. 









Cylinders Rebored 
All types and sizes of Steam Engine Cylinders, Valve Pockets, 
Pumps and Air Compressors Rebored in present position, from 
4 to 76 inches. 








SEPARATOR Me 
That will keep the 
rater in the boiler. 

Impssible co get | JOHN T. LINDSTROM 
water over to the 


engine cylinder. 214=216 S. Third St. ALLENTOWN, PA. 
































RY engineer who is interested in a 
PERFECT ENGINE GOVERNOR should get acquainted with 





™ KUHLEWIND 
MOMENTUM GOVERNOR 






Manufactured by 


THE KUHLEWIND GOVERNOR 105 and 107 PIKE STREET 
COMPANY PITTSBURGH, PA. 







SEND FOR HANDSOME ILLUSTRATED CATALOG 
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NONPAREIL CORK 


STEAM, BRINE AND AMMONIA COVERING 
WATER PIPE COVERING 


Sheet Cork for Cold Storage Insulation 


Cork Cement for all Irregular Surfaces 
Boilers and Tanks 
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JOHN R. LIVEZEY 


1936 Sansom Street 
PHILADELPHIA 


1208 E St., N. W., Wash., D.C. 


POCO SOO CU UC UGC CT 





THE NONPAREIL CORK MFG. CO. 


Gerken Building, Chambers St. and W. Broadway 
NEW YORK 


177 LaSalle Street, Chicago 






~~ Pitti 


JOHN R. LIVEZEY 


Builders’ Exchanges 
PITTSBURG 


113 S. Gay St., Balto., Md. 
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MANUFACTURERS OF 


the Improved Corrugated Copper Gaskets made in any 
shape, size or thickness, and for all kinds of joints. Lip 
Unions, Flange Unions, Plain and Ball Joints, Connecting 
Steam, Air, Gas or Water Pipes, also for Cylinder Heads, 
Steam Chests, Etc. Guaranteed the Best in the Market. 
We also Manufacture Special Metal Gaskets for all 
Styles of Water Tube Boilers, Man- and Hand-Hole 
Plates, Mud Drums Etc., which can be used over many 
times. We guarantee to save you 50 per cent. on any 


Gaskets your now use. 
Our Copper Gaskets are Hand Rolled, not Hot 


Pressed. Best and cheapest. Samples Free. 


7 South Thirty-Sixth Street 


PHILADELPHIA, PA. 














OUR PATENTED MINERAL WOOL 


i ene aneees 






; Copper Gaskets 


They Save Steam and 
lake Absolutely 
Tight Joints 


UNITED STATES MINERAL WOOL CO. 
143 Liberty Street, NEW YORK. 
BEST AND CHEAPEST SAMPLES FREE 

















5 GAL. SIGHT-FEED 


LUBRICATOR 


illustrated here is designed for Single Engines 
or Large Plants where many Engines are 
operated from one steam main. It will oil one 
or a dozen Engines, save 4o per cent. of Oil 
used with any other Lubricator, and prevent 
annoying leaks in Steam Pipes. 


CHAS. H. SMITH, JR., Gen’! Agent 


Lackawanna Lubricator and Mfg. Co. 
P. 0. Box 478 WILMINGTON, DEL. 
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By Using 
Lord’s Water Purifying 


January, 1904 


We send this bevel edged 


rule 
FREE 
to 
ENGINEERS 





Chemicals 


fa alt wa 


i 1 PERESUTUCSECUU UOT UPIDUTURERINED EL LERAIA ERASE REALS LL) RAI TI 
a rd | Pgh eer Agr ye gyn 12) 
GEO. W. LORD CO. Alt shipments fully 
PHILADELPHIA: PA guaranteed. 
San. oor 
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3efore compounding Lord’s Water Purifying Chemicals, a 
specimen of the scale to be removed is first subjected to analysis. 

After determining the presence of certain elements, by 
employing re-agents, we then employ what is known in chem- 
istry as neutralizing agents in order to render inert, dissolve 
or destroy the peculiar properties of the different substances 
that form the scale; these facts once established, and the pro- 
portions known, we compound a sufficient quantity of our 
chemicals, according to that particular formula, to do the work 
required. 

We will send FREE to any engineer who will send us a 
specimen of scale from the boiler,a certificate showing result 
of analysis and the bevel edged rule shown above. 


We make no charge for analysis or rule—both are FREE. 


GEO. W. LORD CO. 


2238-50 North;Ninth St. 


PHILADELPHIA, PA. 


sending us their name and 
business address, together 
with a sample of scale taken 


from the boiler. 
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ACME OIL FILTER 


Cost you nothing to 
use one for a month or 
two or long enough to 
prove to your entire 
satisfaction that it will @ 
filter more oil than any 
filter made of the same 


capacity. 


Walter L. Flower & Co. 
810 Chemical Building, 
. ST. LOUIS, MO. 





























A BAD BREAK. _ 


The rough casting catches and clogs—Snap!—then 
to the repair shop, while a 







Wwpressing job hangs fire. 
os Easy enough to prevent. 
“A stitch in time saves 
nine.”’ 


Wisconsin 
Graphite 
IS fron Filler 


has three forms (Putty, 
Semi-Paste and Paint) for 
Rough, Less-Rough and 
Weise. Smooth Castings. It fills 


“ s ° 
, s holes; smooths out; pre- 
HER = 
=> =S serves life of castings. 
Mm minh All colors. Samples free. 


WISCONSIN GRAPHITE COMPANY, 
PITTSBURGH, PA. 
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THE ROSE PATENT GRATE 


A THOROUGHLY UP-TO-DATE SHAKING GRATE FOR PARTICULAR 
ENGINEERS. WRITE FOR CATALOGUE, 


THE KUTZTOWN FOUNDRY AND MACHINE COMPANY 


MAKERS OF HIGH GRADE 


Boiler Fronts, Grate Bars, Furnace Castings, Com- 
pound Separators, and General Boiler Castings 


bas = 


Works: os Philadelphia Offices 
KUTZTOWN, Penna. Fidelity Building, Broad, above Arch 


—————— ————————————— 
rf STEAM FITTING B 


| =———}S eee 


if not properly done, in any plant, will cause the engineer a great deal of trouble, ill 
and his emplgyer unnecessary expense. Many years of practical experience and 
a force of competent assistants enables me to guarantee absolute satisfaction. | 


WILLIAM MILLIGAN, Shop, 726 Sansom St., Philadelphia, Pa. il 


’ Bell-Market 37-99a 
Phones: a 1-71 JOBBING A SPECIALTY jit 











Se 
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RED SEAL BOILER COMPOUND 


WILL REMOVE SCALE AND GREASE FROM 
STEAM BOILERS 


—r 
; 
| I 
| 
| 
a 








RED SEAL 


MANUFACTURED BY 


BOILER THE CHERRY CHEMICAL CO. 


(OO) | a @) 8) 1 8) OLIVER BRADEN, Manager 
Office: 1215 Filbert Street, - - Philadelphia, Pa. 


Circulars, Prices and Directions Furnished on Application. 














Watt’s Perfect Wedge Packing 


FOR EITHER HIGH OR LOW PRESSURE 
Holds steam, water, air or ammonia with less friction on the rod tham any 
other. Writé for trial order to- day. 


Watt’s Best Sheet Packing 


It is best because it makes any kind of a joint tight and keeps it 
tight. Used for oil, acid, steam, ammonia and water. It is the 
lightest and purest Rubber Packing made and can be used over again, 
and will not become hard under the highest steam pressure. 


Manufactured by JOHN M. WATT’S SONS 
24 Duane St., New York 123 S. Second St., Phila., Pa. 

























) GRATE BARS OF ALL KINDS, AND GENERAL CASTINGS TO ORDER | 
LOW PRICE AND GOOD QUALITY. LET US CALL AND GIVE QUOTATION ON YOUR WORK. 











, * Smith’s Clamp for stopping leaks in pipe joints. Cheapest, 
if simplest and most effective Clamp ever manufactured. Costs 
» less than $1.00 per inch in diam. and much less in steel. 


;W. CLIFFORD SMITH, 


Steam Specialties and —— of ~— ee 


Ss os os om 





140 N. Sixth St., berrnsreciesvi 


we NN 
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We believe that our new FOUR WEDGE 


“Black 


Squadron” 


Ring Packing 


is superior to any other Packing on the market. 





fk 


We are willing to back our belief to the extent of placing 
in the hands of every engineer 


A FREE SUPPLY. 


We agreeing to pay all express charges and to deliver the 
package Free of Cost. 

The superiority of “BLACK SQUADRON” RING 
PACKING is an established fact with us, but what we want 
to do is to let “BLACK SQUADRON” make a reputation for 
itself among the men responsible for things in the engine 
room. 

You may find the packing you are now using better than 
any you've ever used, but from what we know of packing in 
general we venture to say there’s room for improvement. Try 
“BLACK SQUADRON” and see what it will do. No harm 
Costs nothing. 





We will also send at the same 
time we send the packing a valuable 
Little book of information called 
“The Engineer.’ Book ts also 


FREE. 


FREE Cancos Manufacturing Co.. 


146 North Second Street, 
‘ é i PHILADELPHIA, PA. 
* * ca © & 
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The Union Boiler Tube Cleaners 
POWER OR IMPULSE 


Are the oldest and most efficient Boiler Tube Cleaners on the market. ‘They 
take out all the scale. 


Sa) : 
The Gem Flue Scraper °° 25st? 3185 noiters 


We also make Gem Oilers, Patent or Plain, Torches and 
Heavy Brazed Steel Oilers, Flexible Shafting, Loose Pulley 
Lubricator. 

WRITE FOR CATALOGUE AND PRICES, 


GEM MANUFACTURING CO. 


Spruce near 33d Street Pittsburg, Pa. 
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te Lagonda Reseating Machine 


FOR CLEANING FACES, NUTS “AND CAPS OF BOILER TUBES 








IT’S A MONEY-SAVER 


Doing in one hour with one operator, work that requires several 
men many hours. Machine does perfectly what men do indiffer- 
ently. No Refitting of Caps Required. Sent on approval. 


SEND FOR CIRCULARS, ETC. 
WEINLAND TUBE CLEANERS ARE UNEQUALLED 


THE LAGONDA MFG. CO., BOILER CLEANING EXPERTS 


SPRINGFIELD, OHIO. 


Pit iit) 
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STEEL WATER ARCH 


@00020200 
00000080 
@000000 
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Saves the need of renewing brick arch; lasts as long as the boiler; increases 
capacity ; does the work of a feed-water heater, and saves its cost in coal in a 
few weeks. You can’t afford to be without it. T 

NEIL W. MAC INTOSH & CO. Sy58%. 
54 John Street - = + ~ NEW YORK 








Lamprey Protective 
Arch Plates 


Protect your boiler fronts from 
burning out, preserve the brick 
work, save fuel, and increase 
the efficiency of your boiler, by 
giving additional heating sur- 
face. Save their cost in repairs 


alone. 
Send for Catalog 


THE LAMPREY CO. 
Westfield, Mass. 
Philadelphia Shop, 240 Chestnut St. 























*Teon” Belting 


The only belt that will stand 230 degrees Fanrenheit, 18 degrees above 
boiling. ‘t is water-proof and not affected by exposure to chemical 
actions, ete. Having enormous strength and splendid driving surface, and 
being lighter in weight than leather, it will transmit more power than any 
other belt. For use in exposed places and under adverse circumstances, 
““Teon’’ has no equa!. Every belt soid with the guarantee if not as repre- 
sented, money will be refunded. Send for catalogue showing tests, etc. 


D. P. BROWN & CO. 
IMPORTERS OF 
POWER PLANT SPECIALTIES 
SOLE IMPORTERS AND U. 8S. AGENTS 
262 and 264 North Fourth St. PHILADELPHIA 


Brown's Oil-proof Ring Packing 
with Imported Compound Cushion 
and Special Metallic Protection. 

Brown's Universal Spring Steel Packing Hooks 
(six in a set) will fit in «ny box. 


Brown's Impcrted Oil-proof, 
Non-vulcanizing Sheet Packing. 
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GAS, GASOLINE AND OIL. ENGINES 


By GARDNER D. HISCOX, M. E. 








Tenth Edition, Revised and Much Enlarged 


The best American “book on this subject, and a book designed for the general information of 
every one interested in this new and popular motive power. 

This book treats of the theory and practice of Gas, Gasoline, and Oil Engines, as designed 
and manufactured in the United States. It also contains chapters on Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. 


Large Octavo. Illustrated by 312 Engravings. 396 Pages. 


Price, $2.50, or will be sent free for a club of eight subscribers to THE PRACTICAL 
ENGINEER at 50 cents each. 





MECHANICAL REFRIGERATION AND ICE-MAKING AS IT Is TO-DAY Just PUBLISHED 


PRINCIPLES AND PRACTICE 


OF 


eye o ® é. © ° 
/ ~@ » » C ' 2 ’ fs i Daal ee iA 
Artificial Ice-Making and Refrigeration 
S S 
Comprising: Principles and General Consideration; Practice as Shown by Particular Systems 
and Apparatus; Insulation of Cold Storage and Ice Houses, Refrigerators, etc.; Useful 


information and Tables, 
By LOUIS M. SCHMIDT 


Second Edition, Revised and Enlarged 
Illustrated by One Hundred and Fifty-three Engravings. xvii 291 Pages, Svo. 
Price, $2.50, or will be sent free,as premium, for a club of eight subscribers to THE PRACTICAL 
ENGINEER, at 50 cents each. 





HAN D=BOOK OF 
Corliss Steam Engines 


Describing, in a comprehensive manner, the Erection of Steam Engines, the ‘eet of 
Corliss Valve Gear and the Care and Management of Corliss Steam Engines. 


By FRANK WILLIAM SHILLITTO, JR. 


Illustrated by 64 Original Engravings. 200 Pages. 
Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 





The Practical Management 


DYNAMOS AND MOTORS 


By FRANCIS B. CROCKER and SCHUYLER S. WHEELER, D. Sc. 
WitH A SPECIAL CHAPTER BY H. A. FOSTER 


This book treats upon the Principles of Dynamos and Motors, and their General Care and 
Management. It is an excellent little volume, and is worth many times its cost. 
12mo., Cloth. 210 Pages. 100 Illustrations. 
Price, $1.00, or will be sent free for a club of three subscribers to THE PRACTICAL ENGINEER, 
at 50 cents each. 








Address, THe PracticaAL ENGINEER, 46 North Twelfth Street, Philadelphia. 














a 


i aaa 





ae o 


eee 


January, 1904 THE PRACTICAL ENGINEER 


49 








You may think you are purifying the water by adding Soda, but remember that 
for every grain of Sulphate of Lime you take out, you add to the water a grain 


of Sulphate of Soda. Trouble with corrosion, pitting, priming, etc., is the result. 


Put into the hot water of the heater or boilers, 


Dearborn Vegetable Treatment 


It softens the old scale, prevents new scale; and everything that we use is a 


preservative to iron, connections, etc. 


If we are not selling you now, we will, after you get through experimenting, 
for we know you want: 

First—Clean boilers; 

Second—No bad effects from the treatment; 


Third—All of this economically. 


We will show you all of these. 


50,000 pounds of Dearborn Vegetable Treatment used daily. 


Dearborn Drug and Chemical Works 


WM. H. EDGAR, President 
ROBT. F. CARR, Vice-Pres. and Gen. Mgr. CHAS. M. EDDY, Sec. and Treas. 
W. A. CONVERSE, Directing Chemist 
ROBT. W. FRANCIS, Directing Engineer 


MANUFACTURING AND ANALYTICAL CHEMISTS 


CHEMICAL ENGINEERS 


LABORATORIES AND WORKS : CHICAGO 


NEW YORK PHILADELPHIA OFFICE: THE BOURSE CHICAGO 
120 Liberty Street G. F. Duemler, Mgr. 27-34 Rialto Building 





W. B. McVICKER, 2nd Vice-Pres. and East Mgr. 














50 THE PRACTICAL ENGINEER January, 1904 











Electrical Repairing 


And General Machine Jobbing 








We have the best equipped shop in Philadelphia for the execution of 
Electrical Repair, as well as General Machine Work and earnestly solicit 
your business along these lines. We guarantee you the best of work ata 
reasonable price, it will be finished when promised, and will be satisfactory. 


Many of Philadelphia’s Largest Concerns 
are Our Satisfied Customers 


Thos. H. Dallett Company 


BELL SON Twenty-third and York Streets, Philadelphia, Pa. 


Tioga, 24-75 














LH 4444444444 4444444444 4444444 4444444444444 4444444444444444444444 
BUSHNELL : WE ALSO MANUFACTURE THE 


Improved Planimeter  Bachelder Adjustable Spring Indicator 


Complete for any pressure 


The Ideal Reducing Wheel 


Complete for any Stroke 


The Soot Sucker Boiler Tube Cleaner 


CLEANS the tubes without admitting steam into them 





BUSHNELL 
Cord Take-up 





Attached to 
Bachelder Indicator With 
Ideal Reducing Wheel 





Takes up the slack cord and 
puts it back where it belongs 


Figures M. E. P. Direct. at the proper time. 

Simple, Easily Manipulated. No tangling or breaking of 
No chance for error. d 

Compact, Complete in Carrying Case 114” x 4” x 8” cord. 

Accuracy Guaranteed. 
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SESCEGEESEREESEeeaeaaeitES SESCECRRSETRESRERRESEEeeeeeeeeAeee, 


M™seam_ |The SIMS Co. 


Separator 
FOR VERTICAL PIPE Erie, Pa. 


—-MANUFACTURERS OF— 

















This is the Oil Filter you 
Sent Riana, require if you want the best 
eibetidiene: results at lowest cost— 


Steam Separators. The “ Sl MS r Fi Iter 


Qil Extractors. 
Exhaust Heads. 
Low Water Alarms. 
Boiler Compound Feeders. 
Kerosene Oil Injectors. 
Oil Cups. 
Flue Blowers, Etc. 


Mechanical Boiler Cleaners. 











Write for Illustrated Catalogue. 






































PATENTED 


The “SIMS” 
Low Water Alarm 





PATENTED APRIL 1, 1902 





H | SIMS: | 
THE ! PI |FEED WATER 


HEATER 


Sims Automatic 
Boiler Cleaner 























A SAMPLE ORDER AFTER 
MONTHS OF COMPETITION 





THOUSANDS IN SUCCESSFUL 














OPERATION al WITH OTHER ALARMS 
Our prices are low VERTICAL HEATER Bn <7 
Our quality high THE SIMS CO., Erie, Pa., 
Our efficiency great | The only feed water heater that] Oe "We have tested your alarms 


: ; a aa : _| and find same quite satisfactory, and en- 
If in need, buy | has perfect circulation of feed water | Close herewith an order for thirty’ (30). You 
a ? understand that you have to furnish us with 
through every tube at the same (29) more and render us the bill for the 
C d e ars d time constructed SO the tube can whole thirty. We shall be glad if you will 
: dispatch the same as soon as possible. 


be readily scraped. And oblige yours truly 


james W. ELtswortu & Co. 














Philadelphia Representatives 


SSSSCCTSRSSRERCRSSRCR RES ERERSeeeeeeese 
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SARARRARAEASARRARARAARARASRAREEEEREEREEEREEAEREEEEEERRER TEER T ERTS? 


PATTERSON Steam Specialties 








Are All Sold on Thirty Days’ Trial, to Be Returned at Our Expense if Unsatisfactory 


ID you ever consider 

1) how extravagantly 
steam pumps use 

steamer The power re- 
. quired to run a belt pump 
would hardly be missed. 
These are simple, strong 
and very reasonable in price. 











The sales of the Patterson- 
Berryman Feed Water Heater 
and Purifier keep right on in- 





creasing. 
It’s the old stand-by. No 
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in the October issue of THE PRACTI- 
CAL ENGINEER, but we can’t help again 
reminding you of that large hand hole 
for inspection and cleaning without dis- 
connecting the pipes. 


any kind. You can’t afford to 
experiment, even if the other 
fellow’s is a little bit cheaper 
(at first) than this ‘famous little 
fuel saver. 


=e 
StTTLING 
iy CHAMBER 
7 
Pan 


Pen 
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The interior construction and oper- 
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Are you tired of the way that 
exhaust pipe is spattering greasy 
water over everything, including 
your clothes? Perhaps the neighbors are too. If a Patterson 
Exhaust Head won't stop the trouble, don’t pay us a cent for it. 








Frank L. Patterson & Co. 


24 Cortlandt Street, New York 
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HOT WATER OUTLET 
2: 2 





The Gleaner represents the acme of per- 
fection in feed water heating. 


The Davis Triplex Power Pump 
is a perfect type of the vertical triplex 
belt driven pump. 


Manufacturers of 
The ‘‘Berryman’’ Feed Water Heater and Purifier 


1. B. DAVIS & SON 


HARTFORD, CONN. 
WRITE FOR CATALOGUE, ETC., TO 
THOS. McADOO 


125 NORTH 4TH ST. 
PHILADELPHIA 











The OTIS Tubular Feed 
Water Heater, 


and Purifier 


with Seamless Brass Tubes 


Guaranteed 


To heat the feed water to the 
boiling point (210 or 212 de- 
grees) with the exhaust steam 
without causing any back pres- 
sure, also to extract the oil 
from the exhaust, so that 
the exhaust steam after being 
passed through the heater can 
be used for heating purposes, 
and the water of condensation 
for the heating system be re- 
turned to the boiler without 
the additional expense of an 
eliminator. 


Liberal Offer 


If this heater fails to give satis- 
faction in every respect, we 
pay freight, cartage, etc., both 
ways. 


The Stewart Heater G 


11 Norfolk Ave., Buffalo, N. Y., U.S.A. 


53 











The American Standard 
Copoer Coil Feed Water Heater 


Simplicity ! 
Strength ! 
Economy! 

A Money Saver! 


It gives so little trouble 
that one of our customers, 
who has used one for 8 years, 
had forgotten that he had it 
when we asked him the other 
day how it was doing. He 
called in the engineer, who 
said it hadn’t been touched 
since it was put in and was 
still heating the water to 210 
degrees. 


That’s the kind of a 
i Heater you want. 


f e Write for Catalogue No. 100 P. 


The Whitlock Coil Pipe Co. 


HARTFORD, CONN. 











Fresh water 
for steam boil- 
ers not only 
costs money to 
heat, but in cit- 

‘ ies the cost of 





; water itself is 
‘“ rae an important 
item. 


WEBSTER FEED- WATER HEATERS 
AND PURIFIERS 


utilize all available drips from drying kilns, heating 
coils, etc., which are suitable for boiler feed or other 
purposes, and thus automatically save water as well as 
heat. Their economy of both is remarkable. 

Ask: the best engineers, and send for booklet. 


Warren Webster & Co. 


CAMDEN, N. J. 
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STEAM SPECIALTIES 











WE POINT TO WHAT 

WE’VE DONE AS PROOF 
THAT OIL CAN BE ENTIRELY 
REMOVED FROM EXHAUST STEAM 

AND THAT FEED WATER CAN BE HEATED ~ sive inin 
ABOUT TO THE TEMPERATURE OF THE EXHAUST » y 


BY 


OUR “UTILITY” COMBINATION 


We can always guarantee an elimination of 98% at the outlet point 
of separator. We average over 90% and have in some cases left but 
of 1% of oil in the water. You can't see this amount, you can't 
taste it; fresh well water frequently has more oil in it, and this water can 
he used for fifty years in boilers without showing a trace of oil deposit. 
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“She eho 

The feed water heating feature is uptional but very efficient, free from SOS oN : : a4 . SRA =~ _ 

back pressure and requires but little room and no floor space. . oe coe A 
The “ Utility’’ Combination serves as Exhaust Muffler, Oil Separatur, os ‘ : Nae Ay” ol 


Return Tank, Pump Governor and Feed Water Heater. 
about as much as a Feed Water Heater. 


It costs only << ? ox oa aad ’ : - ‘ 














“UTILITY” PUMP GOVERNOR 


The best Pump Goverr.or on the market. Why? Because our valve will not leak or stick, we 
guarantee it to absolutely govern the pump and remain tight for five years. Compare the consti uction 
of our valve with any other on the market. By adopting the ‘ Utility’’ you can save coal and get a 
higher temperature from your heating or drying systerrs. Send for catalogue and list of users. 


A NEW APPLICATION 


of the chain baffle plate principle which has proven so successful in the oil eliminator may be found 


sei STEAM SEPARATOR 


and the efficiency of it is very high. 
could you ask? 





Absolutely dry steam, absolutely no back pressure. What more 








ANOTHER 
WATER SAVER 


Notice the great 
radiating surface that is given by the CIRCU- 


al 


“UTILITY” STEAM SEPARATOR 
PATENTED 


1s our new Exhaust Head. 





LATING AIR TUBES. These act as con- 
Gensers, and they lessen instead of causing 
back pressure. Do you realize that a thousand 
gallons of water are wasted in a moderate 
sized plant which lacks an efficient exhaust 
head? It’s so. 





=_. 


UTILITY EXHAUST HEAD 
PATENTED 


|uruity FeeOp 
it WATER = 
ir HEATER 
DS PATENTED 
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Back Pressure Valves 


“UTILITY” PUMP GOVERNOR VALVE AND HEAD Blow-off Cocks 


P AS USED ON RETURN TANKS. 
| 





Pressure Reducing Valves 


WE 


High and Low Pressure Boiler Feeders 





ALSO 
CARRY 
IN 
STOCK 





\ 


THE STANDARD STEAM SPECIALTY CO. 


) Reducing Pressure Reducing Valves 


Boston Boiler Thermostats 
Steam Traps 

Damper Regulators 

Feed Water Controllers 
‘«Utility’’ Beam Clamps we 


542 and 544 West Broadway 


NEW YORK CITY 





PHILADELPHIA OFFICE, ROOM 312, BOURSE BUILDING. BELL TELEPHONE, MARKET 44-95 A 
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SWEETS SEPARATORS 


Our steam separators 
deliver steam containing 
less than % of 1% of 
water. 


a) 














Our oil separators re- 
move 99% of the oil. 

We can prove they do 
it and give good reasons 
whiy. 

In addition they have 
size and are machines. 


Made all styles, also 
make Exhaust Heads 
and Steam Traps. 














DIRECT SEPARATOR CO. 
220 Marcellus St., SYRACUSE, NEW YORK 
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WORTH READING 


SEEHAUSEN, WEHRS & CoO, 


Engineers’ and Mill Supplies 
11 SOUTH CANAL STREET 


(MAIN 2166 
TELEPHONES) 
Mal 











AGENTS FOR 
Crescent Belting & Packing Co. 
dames Smith & Co 
Stoam and Hydraulic Packings. 
Ea Lubricators 


Century Sheet Packiny 
N ort 








Pilley'e Ring Packing. 


Chicago, Iil., 


Nov. 4, 1903. 





tir. EB. A. Kellogg, Treasurer, 
Stephenson t'"fe. Co., 
Albany, N. Y. 


Dear Sir:e-, 

O >eexperience with the sale of Stephenson Bar Belt Dressing 
has been ve y satisfactory, and we just mmiled you an order for another 
1000 lbs. y ssterday. We think we will double our sales for the year 
onding Jan. lst, 1904, and believe there is more Stephenson Bar Belt 
Dressing sold in this city than ail the other stick belt ¢ressings 
combined. 

A triel celdon fails to bring a seccnd order. 


Yours truly, 


Scehausen, wonrs & Co., 


— p-~ 97-bn 








“A TRIAL SELDOM FAILS TO BRING A SECOND ORDER.” 

















Free sample by mail on request if you mention this paper. 


STEPHENSON MFG. CO. 


ALBANY, N. Y. 

















100,000 Detroit Sight Feed 
Lubricators 
Per Year 


the demand 








indicates 


that exists for our goods. 





They embody the 
choicest ma- 
terial, the 
best work- 


¥ manship and 
the 


lated ability in design- 


accullu- 


ing and perfecting de- 
tails of 25 years experi- 


ence. 


Catalogue on application. 





Detroit Lubricator Co., Detroit, Mich. 














THE BAUM SEPARATOR 


For Live and Exhaust Steam 
RESULTS GUARANTEED 


For condensing systems use the 
Baum VacuuM STYLE OIL Ex- 
TRACTOR. 

Most Satisfactory Separator on 
the market. Ask why. 


The Baum Separator 


and Machine Company 
READING, PA., U. S. A. 





Vacuum Style Oil 
Extractor 


Philadelphia Agents, AMERICAN SUPPLY CO., 612 Betz Building 


Horizontal Style for Live 
Steam or Oil Service 


BERRY MAN 


Feed Water Heaters and Purifiers 
WATER-TUBE AND STEAM-TUBE 


Cast Iron or Steel Shells. ‘‘f}’’ Shaped Seamless Drawn Brass Tubes 


WE BUILD HEATERS FOR EVERY PURPOSE AND CONDITION 
THE KELLEY PATENT 
Improved Berryman Water Tube 
Feed Water Heater and Purifier 


A thoroughly, up-todate, reliable and efficient heater 
Made to stand the highest pressure; and so constructed as to be 
utterly indestructible by the heaviest boiler 1t is possible to 
catry. Write for catalogue. 

We have a few good heaters second-hand, which we will 
sell cheap, ranging from 50 H. P.to 1000 H. P Mostly taken in 
trade for our Improved Berryman water tube Feed Water Heaterand Purifier. Kvery 
heater is Tested and Guaranteed. 








BENJ. F. KELLEY & SON, Makers 
9l Liberty Street, New York 
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More than 500 copies sold in one month. 


A Book U Want 


A New American Work for the 
Practical Engineer 





Limp Leather, by mail for $1.00 
Send in your order at once. 64-page- illustrated 
Catalogue of Technical Books, 


Spon & Chamberlain, Publishers 


Dept. P. E., Liberty Bldg., New York, U.S.A. 
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I he Tornado 
Boiler Tube 


Cleaner 


Requires LESS steam than 
any other cleaner. 

Will positively clean BET- 
TER than scraper or 
brush. 

Will clean 
tube. 

In operation is EQUALLY 


ANY length 


balanced, insuring NO 
back pressure against 
operator. 
Is the LIGHTEST and 
EASIEST cleaner to 
handle. 


Has NO working parts. 
Its force is tremendous. 


MANUFACTURED BY 
PAUL B. 
HUYETTE. 


1245 Betz Building, PHILADELPHIA 














JOHN 


Edgemont and Tioga Streets, Philadelphia 


Builder of BOILERS, TANKS and STACKS of all kinds. 
and BOILERS, CAST IRON GRATE BARS. 
Repairing, Reboring Cylinders in position from 3 to rro inches in diameter. 
Dynamo commutators turned off without removal. i Eee Oe 


MCcADAMS 
Boiler and Machine Works 


. REMOVED TO.. 


Second-hand TANKS 
General Engineering and 











France’s Split Case 
An Absolute Steam Stopper 





‘Steam Stopper” 


BRAND 


Packings 


‘¢ Reliance ’’ Gum Core Packing 
** Black Raven’’ Asbestos Packing 
‘“‘France’s Special,’’ ‘‘France’s Regular’’ 
and High Pressure Diagonal Packings 
‘* Water Stopper’’ Flax Packing 


Tucks Square Piston Packing 
Tucks Round Piston Packing 
“Z” Packings. Spiral Packing 
Ring Packings. Sheet Rubber Packings 
Pump Valves. Gaskets 
Gauge Glass. Washers, etc. 


France’s Metallic Piston 
and Valve Rod Packing 
a Specialty 


To introduce this packing we are 
offering, as premiums, every conceiv- 
able tool that an engineer, master 
mechanic, or superintendent could 
use, ranging from a monkey wrench 
to an indicator. 


GET IT OF YOUR DEALER OR SEND DIRECT 10 





FRANCE PACKING CO., inc. 
6514 State Road, Tacony, Phila. 
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PATENTS 


promptly obtained OR NO FEE. Trade-Marks, 
Caveats, Copyrights and Labels registered. 
TWENTY YEARS’ PRACTICE. Highest references. 
Send model, sketch or photo. for free report 
on patentability. All business confidential. 
HAND-BOOK FREE. Explainseverything. Tells 
How to Obtain and Sell Patents, What Inventions 
Will Pay, How to Get a Partner, explains best 
mechanical movements, and contains 300 other 
subjects of importance to inventors. Address, 


H, B. WILLSON & CO. aterm. 


785 F Street, i. W., WASHINGTON, D.C. 
f 





POWER PLANTS 











Equipped with Garfield, Double Jet 
Injectors and Chicago Sight Feed Lubri- 
cators are as satisfactory to the owner as 
to the engineer. 

Boilers steam easily and engines run 
smoothly. 

Send for catalogue and mention THE 
PRACTICAL ENGINEER. 


The Ohio Injector Company 


WADSWORTH, OHIO 
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TOMATIC 
INJECTOR 

















REASONS 


the U. S. Automatic Injector is so popular 
with engineers is that it is so carefully made. 
Each part is made to wear as long as possible, 
and when it does wear out can be replaced very 
easily, as all parts are interchangeable. 
You don’t. have to send a 


U. S. AUTOMATIC INJECTOR 


to us when you need repairs. Just order the part 
you want, and we will send it to you promptly. 
Our ‘‘ Engineers’ Red Book” is very inter- 
Do you want a copy? 
















esting to engineers. 


AMERICAN INJECTOR CO. 













Made Detroit, Mich. Used 
in the © the World 
United States over 
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All in the Water Column 


Try Cocks, Sight Glass 
Alarm Whistle and 


Automatic Feed Control * 


HALF THE USUAL PRICE 


Saves your Boiler 
Saves your Engine 
Saves your Fireman 
Saves your Money 
and May Save your Life 


me 4 


s vt i 
Write 
for 
Catalogue 
um 
val val BO0KER 







SSssg 


SSS 


S 
S 


SSSSSSSS 


SS 


SSSSS 
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Progression in Quantity and Quality 





HERE IS WdS2E WE WILL DO IT 


We will strive to advance the character of our goods 
ALWAYS BUY THE BEST 
EVERYTHING GUARANTEED 
Send for Catalogue 


ADDRESS 


SOUTH PARK, PORT HURON,. MICH. 








If you make a mistake in using our 


‘ Automatic Injector 


there are more than 300,000 engineers in 
the same boat and you are in good com- 
pany. Do not try to save a dollar by 
buying the “just as good” kind. Get 
nothing but the best. 


Get your name on our list for ‘‘ THE PENBERTHY 
BuL.erin,” mailed to you free for three months. 





Penberthy Injector Company 
344 Holden Avenue, Detroit, Mich. 


Largest Injector Manufacturers in the World. 


























on 
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Does Your Boiler Foam ? 


OUR APPLIANCE 
Is an Absolutely Sure Preventive of Foaming 


DON’T TAKE OUR WORD FOR THIS, LET US 
PROVE IT TO YOU AT OUR EXPENSE 


PRICE REASONABLE : RESULTS SURE : LIFE EVERLASTING 


WE HAVE THE ONLY KNOWN 


Remedy for Removing Oil and Grease from Boilers 
BOILER INSPECTORS INDORSE IT FOR THAT PURPOSE 


WILL PREVENT 
SCALE AND _IN- 
CRUSTATION. 


WILL LET YOU RUN 
WITHOUT A SHUT 
DOWN For a YEAR 
AT A TIME. 


WILL CLEAN YOUR 
BOILER anp KEEP 











WILL REMOVE SUL- 
PHUR AND PRE- 
VENT PITTING. 


WILL REMOVE ALL 
OLD SCALE. 


WE DO NOT USE 
COMPOUNDS OR 


CHEMICALS OF IT CLEAN AUTO.- 
ANY KIND. MATICALLY. 


JUST MECHANICAL WATER PURIFIER 


NEVER CEASES TO CLEAN AND DON’T REQUIRE A CORPS OF MEN WITH 
PICKS TO HELP IT DO THE WORK. 








ICE MANUFACTURERS 


DOES YOUR ICE HAVE A BAD TASTE OR SMELL? DOES YOUR ICE HAVE A 
YELLOW CORE? WE CAN CURE THIS FOR YOU AS WELL AS KEEP YOUR 
BOILERS CLEAN AND FREE FROM SCALE. HAVE SOLD ONE HUNDRED 
MACHINES TO AMERICAN ICE CO. ALONE. DON’T DELAY. LET US PROVE 


WHAT WE SAY. 


JUST MANUFACTURING COMPANY, 


419 Heed Building, Philadelphia. 
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THEY ARE FREE 
SENT EXPRESS PAID 


to any engineer who will send us their name and business address. A large 





can of 


KEYSTONE GREASE 


and a heavy well finished brass grease cup. 

Keystone Grease is simply grease—pure and unadulterated, it is suitable 
for any kind of machinery and will reduce friction lower and keep the bearings in 
better condition than any oil, lubricating compound or other grease made. 

Do you think we would go to the expense of sending you a cup and sample 
to test wherever you chose, under conditions to suit yourself if we were not cer- 
tain of our product. ? 

We are sure of ourselves. We are sure of our Grease. 

One pound will last longer than four gallons of high grade oil or from three 
to five pounds of any other grease made. 


f AND SEE 








Keystone Lubricating Co. 


20th and Allegheny Avenue, Philadelphia, Pa. 
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FRICK COMPANY 


ENGINEERS 
WAYNESBORO: FRANKLIN CO., PA. 


ECLIPSE 
CORLISS ENGINES 


Plain Corliss Engines, 
Cross and 
Tandem Compound, 
Vertical 
Corliss Engines. 


Corliss Engines of 
any type, 40 to 2°00 
horse-power, specially 
adapted for electric 
railway work and 
lighting for factories, 
Best regulation and economy guaranteed. Also 

We solicit the furnishing of steam plants com- 
plete, including everything. Send for our Corliss Engine Pamphlet and list 


cm. ICE MAKING AND 


m. REFRIGERATING 
f MACHINERY | 


We furnish complete 
plants for ice-making 
and refrigeration for 
ey Breweries, Packing 
Houses, Cold Storage, 
etc. All refrigerating 
. capacities, from 2 to 300 
. oe } tons ; ice-making plants 
» es £ from’ 1 to 1000 tons per 
: day. We publish a book 
describing Ice- Making and Refrigeration, which will be sent to intending 
purchasers, 


NEW YORK OFFICE: Taylor Bldg, 39-41 Cortlandt St. 











mills and general work. 
builders of Steam Boilers. 











ENGINES«” BOILERS 


All Atlas Boilers are inspected and 
passed by the best known of the in- 
and insurance 


spection companies 


before leaving our works. 


Wy Co Wi Wie: L 
nS tol 


C 
er 








For prompt atten- 
tion address 
Dep’t P. 














ee ee ee 


The Stilwell Heater 


will use your exhaust steam and furnish pure hot water for 
your steam boilers. 

It will heat your water as hot as the exhaust can make it, 
and do this always, and there will be no deterioration in heating 
efficiency because 
of age or because 
some one has for- 
gotten to clean it. 

It will give all 
the purification ob- 
tainable with ex- 
haust steam, saving 
the exhaust in do- 
ing the heating, 
saving the returns 
and live steam 
drips and giving 
purification in 
other ways. 

There are other 
advantages derived 
from the use of this 
Heater, fully ex- 
plained in our cata- 


The Stilwell-Bierce & Smith-Vaile Co. 


DAYTON, OHIO. | 








dentine 


PHILADELPHIA: 619 ARCH STREET. 








i OPP 


i Made in straight line and Duplex types; single and multiple =) 






stage Compression’ steam or belt driven. 
If interested, write 


Philadelphia: 619 Arch Street. 


San Francisco, rz and 13 First St. 

Chicago, 311 5 ta St. 

Cleveland, 1116 New on Bidg. Baltimore, 1507 Continental Trust Bldg. 

Pittsburg, Smith Block New Orleans, 304 Hennen Bldg. 
London, E. C. England, 97 Queen Victoria St. 


DAYTON, OHIO. 


New York, 141 Broadway. 
Boston, 73 Oliver St. 


The Stilwell-Bierce & Smith-Vaile Co. 


WE ALSO MAKE 


Steam and Power Pumps for all purposes, Condensers, Stilwell’s Feed Water 
Heaters, and Victor ‘Turbine Water Wheels. 
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JOHN J. SPROUL, Vice-President and Manager 


W. J. GREENHOUGH, Secretary and Treasurer 


HAVE YOUR 


ELEVATORS 


REPAIRED 








Keystone Elevator Inspection and Repair Go. 


Remove’ *° 023 Locust Street, Philadelphia 


Keystone, Main 10-06 


BOTH ’PHONES 


Bell, Filbert 22-58 


We Carry Repair Parts in Stock, and Will Work Holidays and Nights When Necessary 
ESTIMATES ON NEW WORK 












Standard P 





umps 


LACKAWANNA PUMP WORKS 


Walnut Street 
SCRANTON, PA. 


Write for further details, we can supply your wants. 














RS . 
Sater te ft 


my 


ELEVATOR REPAIRS | 





MORSE, WILLIAMS & CO. 


PHILADELPHIA 








We have the largest and most complete Elevator Plant 
in Philadelphia, also a down-town storeroom, and skilled % 
mechanics, especially for Repair Work. 1 


$tpss tos tates A 
i RE 














Compare the Expense By repairing your 


—_~ leaks with the 
DYDTD 
Ve iy BARN Climax 


Steam Joint Clamp 





over tearing down the 
pipe and making the 
sah joint new—then order 
‘Gites the clamp which is 
guaranteed to Stop 
the Leak—from your 


| supply house or 


James McCrea & Co. 67 W. Washington St. 


CHICAGO 
MANUFACTURERS 
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This man is a progressive and economical engineer. His plant, which was designed by 
himself, is a model of modern engineering skill, and the cost of operation is reduced to a minimum. 
He has used many different makes of packing, but he says that the best results are obtained with 


Garlock High Grade Packings | | 


We manufacture a hundred different styles of packings and r 
gaskets for every known condition. Garlock High Pressure Ring 
Packing, No. 200, is the best fibrous packing made for high 
speed and high pressures, and for rods running in oils, grease 





or chemicals. 
Garlock Wire Inserted Sheet Packing is different from any other 
and much better. We guarantee perfect satisfaction or no pay. 


WRITE FOR OUR CATALOGUE MENTIONING THIS PAPER 


THE GARLOCK PACKING CO. 


Main Office: PALMYRA, N. Y. 





FACTORIES STORES | 

° ° f 

PALMYRA, N. Y. SAN FRANCISCO, CAL. a” wot itl <0 : 
icago ittsburg evelan 
ATLANTA, GA. DENVER, COL. St. Louis Atlanta, Ga. Denver 


HAMBURG, GERMANY 





Palmyra, N.Y. San Francisco Hamburg, Germany 
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SEARCALIGAT 
IS YIELDINGIN 
NATURE BUT 


STRONG, TOUGA 
an” ELASTIC 


JOINTS MADE WITH: Se 


SEARCALIGAT 
ARE NOT 
DISPLACED BY THE 
VIBRATION 


©) mn Ba | — 


STEAM-LIAE 


THE PRACTICAL ENGINEER 


CSS 


Testimontal of a General [Tanager 


REPUBLIC IRON &STEEL COMPANY 


Blast Furnace and Bessemer Department 
Youngs town,Ohio.April 17, 1903. 


The Republic Rubber Co.. 
Younsstown, Ohio. 

Genflemen:— We are pleased to advise 
you that we have been using your 
SEARCHLIGHT PACKING throughout 
our Bessemer steel plant and blast 
furnaces. We have used this wherever 
we have needed sheet packins, 
and it has stood the work very well, 
and we know of none better for the 
purpose for which it is intended. 

Would say that we have been us- 


wes é i ‘ : 
f-ing this material ever since it has 


been put upon the marketand have 
used no other since purchasing 
our brand. 
' Yours truly, 
REPUBLIC IRON & STEEL C0., 


Chas. Hart, General Manager. 


PACKING 


DO NOT BE DECEIVED ~ : 


47 WarRREN ST., 


=a Ae) <1 103 MARKET ST., PITTSBURG. 


- GET THE GENUINE WITA OUR 


TRADE ~MARK 


FULL STOCKS AT ALL OUR STORES ~— SEE LIST BELOW 


SOLE MANUFACTURERS AND PATEATEES 


The Republic Rubber Company, 


YOUNGSTOWN, OHIO. MaRuKET gnd RANDOLPH STs., 


CHICAGO. __,, 
1 
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NORRISTOWN 











PIPE COVERING 


An Engineer wandered from the straight and narrow path and found himself in 
the empty coal bin. Looking over the golden gates into the valley below he saw 
through the thickening mists a veiled figure of marvelous beauty beckoning to him. 
Come, she said, and dwell in the land of dreams where all is ‘‘Radium’’ and flowers 


and care never enters. But he hesitated and turned to a fairy queen for advice; 


Nay, nay, said the fairy, that is ‘‘Condensation,’’ who would lure you to ruin. Her 


land of dreams will be short lived. 


Norristown Coverings for steam and brine pipes, boilers and all 
steam heated surfaces, save ten times their cost in coal and repairs. 

Permitting wasteful condensation of steam to continue in your 
plant to save the small cost of covering is living in dreamland. 

Never mind the fairy queen, your engineer can tell you that. 
any good covering on your steam heated surfaces will pay you the 
biggest kind of dividends.. Everybody knows that Norristown 


Coverings are unexcelled, and our prices will tickle you. 








SEND FOR CATALOGUE E | 
NORRISTOWN COVERING CO. 


Main Office and Works, Norristown, Pa. | 





i BRANCHES. | 


BOSTON, 412 Atlantic Avenue NEW YORK, 242 Water Street 
BALTIMORE, 113 South Gay Street WASHINGTON, 1208 E Street, N. W. 
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In again asking the attention of the Mechanical World tothe 


ENGINEERS’ STANDARD LIBRARY 


and the ‘‘little at a time’’ payment plan, on which these books are 
supplied, the publishe:s wish to express their appreciation of the 
hearty support and endorsement tendered by those who have been 
and continue to be students of engineering, electricity and mechanical 
drawing. 





The Hawkins’ Works are kept constantly ‘up to the times" by 
frequent revisions and additions by the author; to this fact is un- 
doubtedly largely due their continued popularity. 


The seven volumes which comprise the author's complete 
works, are supplied to responsible parties on the one dollar monthly 
payment plan; the complete library is delivered to the subscriber, 
express or post prepaid, upon receipt of the first payment of one 
dollar. the balance to be sent one dollar monthly to publishers, by 
post-office or express money order. See order coupon below. 





LIST OF SERIES ro] 
Hawkins’ Self-Help Mechanical \ olumes 
Drawing, price post paid, $2. pn rn 


Il. 
Hawkins’ New Catechism of 


Electricity, price post paid, 2 % ] r 
od $4 Monthly 
Hawkins’ Aids to Engineers’ ——= 
Examinations, price post paid, 
(With Questions and Answers.) 





Iv. 
Hawkins’ eye ogg tore — ; 
tions for the Boiler Room, v i 
price pust paid, ‘i Catalog J: 7rCe 
, — 


v 

Hawkins’ Hand Book of Calcu- (SEND POSTAL) 
lations for Engineers, price 
post paid, 








vi. 
Hawkins’ New Catechism of the P “ec 
Steam Engine, price post paid, ADDRESS 





Hawkins’ Indicator Catechism . THEO. AUDEL & 00. 


(A practical treatise), price 


post paid, 1. .63 Fifth Avenue 


When set is purchased, the seven vol- ‘ 
umes are supplied Jor S12 V0 being a New York 
- reduction of sl.u0 from above list. 








ORDER COUPON 
I accept your offer to supply the ENGINEERS’ STANDARD 
LIBRARY for $12.06. Enclosed find One Dollar to cover my 
first payment, the balance I agree to remit $1.00 per month. 


VALVE 


Made of f 
Gun Metal, are a ee 
unsurpassed wherethorough, H ; 

reliable service is the first requi- 

site. In screw and flange ends for 

200 and 350 Ibs. working pressure, % 

inch up. A trial order demonstrates 
their peculiar fitness and invariably re- 
sults in their adoption. These valves are a. The seven volumes comprise 2.266 pages, and contain 7,143 
. i ; A $ : paragraphs. Each book has an Index, the 
extensively used and in continuous ser- References numbering 5.171. There are 
vice in the United States Navy, locomo- A ee ee Cae ewan, we tee 
tives, lake and river boats high-pressure | Lea ‘ yA AF addition there are 269 valuable 
power plants, etc. Specify Lunkenhcimer Make * . Foot-notes and 1.58 Diagrams 








and IJlustratious, 
Each volume is com- 
mm. plete in itself, and 


Tim Lia at Rca ea bce 
ss aly, a to" \ \ \ x post-paid, toany 


CINCINNATI. U.S.A. wes \ S\N 
Branches: 26 Cortlandt St., New York. | . 
35 Great Dover St. London, S.E. 
Write for Catalog 
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NO JOINT PACKIN 


that has yet been produced is superior to the JENKINS ’96 
in durability—a joint once made will remain perfectly 


tight for years, as it vulcanizes in place, and will not 
rot or burn out. 


IT IS INSTANTANEOUS, as tight joint can be made 
immediately, without following up. 


It bears the same 
Trade Mark 


as our VALVES 
and is sold under 





the same 
guarantee, viz: 


If, after a 


fair trial, ‘‘The Packing hardens without becoming 
brittle and forms a joint as perfect as though 


you are not oreiin.” 


perfectly satisfied —from our booklet, ‘*‘ POINTS ON PACKING,”’ 
your money which sets forth more fully the merits of this 
Ideal Packing. 


SEND FOR IT 


will be refunded. 





Jenkins Bros. 


71 John Street 35 High Street 31 N. Canal Street 
NEW YORK BOSTON CHICAGO 


137 N. Seventh Street 62 Watling St., Queen Victoria St. 
PHILADELPHIA LONDON, E. C. 











